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Teach your students how this new 
scientific use of ENERGY IN COLOR 


reduces eye fatigue, accidents and 
absenteeism —improves quantity 
and quality of production! 


RAINING of skilled shopmen is no 

longer limited to teaching them 
about metals, machinery and methods. 
More and more, industry is recognizing 
the influence of physical and psycho- 
logical factors upon workmen. 


That is why so many educators in 
our industrial and vocational schools 
now include Pittsburgh’s COLOR 
DYNAMICS in their courses. 


This new science js based upon the 
simple reactions of human beings to 
the energy in color. In hundreds of 
industries where its principles have 
been applied during the past year, 


more work per man-hour and more 
man-hours per man have resulted. 


Shop Executives are finding out 
that eye fatigue is an important con- 
tributor to the physical fatigue which 
slows down a worker. It frequently 
leads to headaches, “nerves,” digestive 
upsets, depression and many other 
disturbances. 


Where COLOR DYNAMICS 
is utilized eye fatigue has 
been lessened. Absenteeism 
has been reduced. Working 
conditions have been bet- 
tered. Quality and quantity 
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of production have been improved. 


if you want your students to be 
equipped thoroughly for their future 
jobs, begin teaching COLOR DY- 
NAMICS as part of your regular school 
course. You can demonstrate its prin- 
ciples in your own shop by applying 
them on a machine or two. 

Write today for a free copy of our 
book, “Color Dynamics.” It con- 
tains a comprehensive explana- 
tion of these new principles and 
how they should be applied. Ad- 
dress Pittsburgh Plate Glass Com- 
pany, Paint Division, Dept. SS-5, 
Pittsburgh 22, Pa. 
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In the Offing ... 


Be on the lookout for the June 
issue of SCHOOL SHOP because 
it will be a number you will 
want to keep for reference pur- 
poses all year. The June number 
will be valuable to you because 
it will contain the annual Sup- 
pliers Directory of manufacturers 
and distributors of school-shop 
equipment, directories of state 
and national officials in indus- 
trial education, and a directory 
of organizations in the industrial- 
education field. 
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Range For Angular 
Milling Operations: 


IDEAL FOR TECHNICAL INSTRUCTION 


SAFETY centralized controls with built-in safety inter- 
locks make it impossible to engage power controls when 
hand controls are in use. 


MODERN DESIGN many features of advanced design 
usually found only in larger machines facilitate instruc- 
tion that is up-to-date. 


QUALITY CONSTRUCTION double overarms, full- 
back column and other Milwaukee features provide 
stamina to withstand the handling of inexperienced opera- 
tors. 


LOW HEIGHT adapts the machines to students; com- 
pact design provides easy reach and accessibility. 


FINGER-TOUCH CONTROLS centralized and with- 
in easy reach, require minimum manual effort. 


INDUSTRIAL ACCEPTANCE widely used in indus- 
try, Mifwaukee milling machines will be familiar tools 
to the student when he takes a job. 


Ctachine "Teoh 


Vertical types of Models 1H and 2HL 
Milwaukee Milling Machines are de- 
signed with a swivel head and adjustable 
spindle. These two features give them a 
broad range in the field of angular milling 


Operations. 


The head swivels in a vertical plane 
through 360°; the spindle has 344 inch 
adjustment. When equipped with a four- 
position micrometer stop and a dial indi- 
cator, the swivel head machine is admit- 
ably suited to milling angular surfaces of 
more than one height. Write for desctip- 


tive bulletin No. H-12. 


Milwaukee Milling Machines possess an unusual number — 
of features of great value and appeal to the technical instruc- 
tor. Engineering colleges, technical and vocational schools 
in the United States and abroad find Milwaukee exception- 
ally well adapted to classroom work. 


For the best instruction in current milling machine tech- 
nique, modern equipment is essential. Outmoded and obso- 
lete machines are increasingly being replaced with Milwau- 
kees because they embody the maximum of advanced as well 
as timetested features of design and construction. 


Kearney & Trecker Corporation has always maintained close 
relations with technical educators and institutions and in- 
vites correspondence on all milling machine and machine 
tool subjects. 


KEARNEY & TRECKER 
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“Guts”, they call it in men . . . and “guts” 


goes for machines, too! In rain, mud, snow and ice 
. . . VICTOR can take it. Letters from G. I.’s the 
world over attest this. One letter specifically states, “Victor 


is the one projector that can take the beating.” 


experience. Victor started to build “guts” into its 16mm equipment on that day when A. F. Victor 
produced the first Victor projector and led the way in its practical application for teaching 
in schools and churches . . . speeding production in Industry and training and enter- 
taining the Military. Yes, Victor Equipment is truly 16mm Magic! 


Invest In Victory — Buy More War Bonds 


VICTOR 


= ANIMATOGRAPH CORPORATION 
Sins Souso Stquenct Home Office and Factory: Davenport, lowa 

alg ONE New York (18)—McGraw Hill Bidg., 330 W. 42nd St. 
Chicago (1)—-188 W. Randolph 
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RRETT SAYS: 


centralizing brake 
shoes, circle grind- 
‘ing to full contact 
d adjusting to 
yper clearance. 


universal for all types 

of passenger car, bus, 
Safety brake service is a vital part of 
‘ training in any automotive mechanics course. With 
the same Barrett Brake Service Equip- 
ment as used in modern progressive shops everywhere, 
brake maintenance instruction provides students with 
practical, how-to-do-it knowledge that cannot be 


obtained except under actual working conditions. 


Barrett makes the only complete line of Precision Brake 
Service Equipment available from one source. Used 
and recommended by vocational schools, car factories, 
dealers and leading service organizations; in service 
with the Armed Forces the world over, Barrett Brake 
Service Equipment is indispensable for adequate 


training in precision automotive service. 


Catalog and complete procurement procedure is avail 


able to all instructors and interested school 


executives. Write today without obligation ! 


BARRETT EQUIPMENT CO. 
World. Finest Brake Serice Equipment 


CASS AVENUE AT TWENTY-FIRST ST. « ST, LOUIS 6, MO. 
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A Look at Shop Safety Education 


N going about over the State of Ohio 
I in the prosecution of my duties as 
a representative of a state-sponsored 
safety agency, I have had occasion to 
come in contact quite frequently with 
school shops, their instructors and stu- 
dents. While many of them are properly 
staffed, well equipped, and ostensibly 
doing a very good job of instruction 
without overlooking the fundamentals 
of safety, some instructors are not only 
permitting unsafe practices on the part 
of their students, but even neglect their 
own safety when giving mechanical 
demonstrations. This practice entirely 
destroys the chance for lasting impres- 
sions by that most powerful of educa- 
tional influences—the power of example. 
In normal times, a relatively small 
percentage of accidents in industry fell 
on the younger age groups. This was due 
to commendable legislative restrictions 
on the type of labor and the working 
hours to which minors were limited as 
well as to the fact that a surplus of man- 
power made it unnecessary to make gen- 
eral use of the productive capabilities of 
minors. But now, however, the scene has 
changed. With the advent of war and its 
demands for maximum production, our 
surpluses of experienced manpower 
have been so thoroughly drained that 
industry has been utilizing the services 
of not only men and women who were 
no longer attached to the labor market 
because of age limitations or physical 
defects, but also mere children of both 
sexes, 

The induction of these young people 
into active participation in a highly 
mechanized industry has developed a 
new and serious problem for personnel 
managers, safety engineers, supervisors. 
and foremen. Not only are they physi- 


BY H. F. Hillebrandt 


The writer’s observations of safety practices in 
school shops indicate that much remains to be 
done on the part of teachers before adequate 
safety precautions and effective safety educa- 
tion are universally found in the shop depart- 
ments of schools. H. F. Hillebrandt is Special 
Representative, Division of Safety and Hygiene, 
Industrial Commission of Ohio, Columbus. 


cally undeveloped but, as a rule, they 
have not the slightest conception of the 
tremendous hazards they face in the 
operation of intricate power-driven ma- 
chinery. The exception is that those who 
have had safety-inspired training in 
school shops have received at least the 
rudiments of knowledge regarding the 
demands of production as well as its 
inherent hazards. 


Here in Ohio, we have ample statisti- 


cal evidence that this inexperience is 
contributing heavily to industrial acci- 
dent tolls. As an example, in 1943, the 
Ohio record shows that 6341 workers of 
both sexes, under 20 years of age, suf- 
fered disabling injuries. This is 8.3 per- 
cent of the total of all such injuries dur- 
ing the year, a heavy increase over the 
preceding year, which was, in turn, 
above that of 1941. 

All of which is by way of preface to 
stressing the point that, if these boys and 
girls are to be sent into the ranks of 
industry, oftimes before they finish their 
school training, it is highly important 
that they know what it is all about and 
that knowledge should, and must, come 
from the training and supervision they 
receive in shop classes. 

Inasmuch as we are just emerging 
from a great tooling age in industry and, 
with the reconversion period fairly close 
at hand are merging into another, em- 
phasis in many shops is being placed on 
lathe work. Now, ordinarily, there are 
no great inherent hazards in the opera- 
tion of lathes that cannot be overcome 
by applying simple fundamental safety 
principles. Yet, in many cases, these are 
being ignored in schools with the result 


that the industrial establishments which . 


eventually will get these students will 
have to take up safety instruction, not 
where the school instructor left off, but 
where he should have started. 
In schools I have seen lathes started 
with the guards either entirely missing 
or out of position, with exposed set 
screws projecting from revolving parts, 


with hand tools and materials left on the 
lathe with the possibility of being jarred 
off, to the detriment of material and the 
safety of the operator. I have seen both 
students and instructors use files with 
bad handles and remove chips and turn- 
ings with bare hands instead of a brush, 
stick, or other safety device. I have seen 
work gauged while it was revolving with 
the possibility of inequalities in the 
stock jerking the gauge out of the opera- 
tor’s hand. Cleaning and oiling machines 
while in motion was also found to be 
quite common. 

Despite the fact that 154 eyes were 
lost in Ohio industry during 1943, there 
was a lamentable disregard of ordinary 
precautions against eye injuries. Shields 
were either not provided or not used, 
and the use of goggles was the exception 
rather than the rule. Flowing neckties 
worn by student operators were a hazard 
quite frequently encountered. These 
derelictions were apparent not alone in 
the operation of lathes, but in the use 
of grinders, power saws, and other 
equipment where safe practices would 
require that they be observed. 

One of the most frequent violations of 
safe practices which I found: was in con- 
nection with the use of power rip saws. 
In the majority of cases such saws were 
being used without guards or splitters 
and in some cases no guard underneath 
the table. Joiners in some cases were 
found without guards. Such conditions 
actually exist in view of the fact that 
over 50 percent of all injuries received 
on woodworking machinery result in 
permanent disabilities. 

In some cases grinders were found to 
have wheels that were worn down below 
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the edge of the flanges. Many were not 
equipped with steady rests. On others 
the rests were found to be improperly 
adjusted, being too far away from the 
wheel. I found many of them not 
equipped with protecting shields and the 
wheels and arbor ends not properly 
guarded. Here, too, the use of goggles 
was the exception rather than the rule. 

In addition to the usual run of un- 
guarded belts, pulleys, gears, etc., I 
found one other condition which was 
very apparent in the majority of school 
shops. This was the unsafe condition of 
a large number of hand tools: hammers 
with loose heads and rough handles; 
screw drivers with split and rough han- 
dles, sometimes badly bent and in need 
of grinding; chisels badly mushroomed 
and dull; wrenches with worn and 
sprung jaws. 

Hand tools stand high in the list of 
accident causes and every care should 
be taken to see that such tools are kept 
in proper repair and good working or- 
der. Students especially should be taught 
the reasons for working with the proper 
tool in good condition and the serious 
results which might follow the failure to 
heed this practice. 

There is no legitimate excuse which 
can be advanced for using hand tools in 
the school shop which are in poor con- 
dition and unsafe for use. To keep them 
in good working order does not require 
a great deal of time and much of the 
work can be done by the students them- 
selves which in itself would provide 
them with valuable training. To over- 
come thi8 situation instructors should 
carry on periodic inspections of all hand 
tools and when tools are found in bad 
condition necessary repairs and replace- 
ments should be made immediately. 

School instructors, when asked about 
their failure to use saw guards, advanced 


several reasons for the absence of such 
guards. They stated that each operation 
to be performed was different and in 
many cases a guard could not be used. 
First it was a ripping job, then cross- 
cutting, then dado, etc. They were con- 
tinually changing the blade and the set- 
up and as a result they found it more 
expedient to leave the guard and splitter 
off. 

Maybe the community and the various 
boards of education should accept some 
of the responsibility for this condition 
because of failure to furnish the neces- 
sary finances for properly equipping 
school shops. It is a sad state when the 
school shop has only one saw available 
on which to perform the many necessary 
and varied operations which must be 
carried on to complete the students’ in- 
structions. 

The same applies to the failure on the 
part of student and instructor alike to 
use proper eye protection in the shop. In 
most cases few goggles or face shields 
are available. As a result none are worn 
because the student or instructor hesitate 
to wear a pair of goggles or a face shield 
which has just been worn by someone 
else, and rightly so. It is an unsafe prac- 
tice, just as sharing another’s handker- 
chief would be. An adequate supply of 
goggles and face shields should be the 
regular equipment of every school shop, 
as well as facilities for their cleaning 
and sterilization. 

All of the reasons advanced for fail- 
ure to use proper safeguards must be 
overcome because they are not valid and 
cannot be justified. We should not at- 
tempt to teach a student a trade unless 
we include in those instructions the safe 
way to do the job. Certainly his training 
is not complete unless it is given on ma- 
chines which are properly safeguarded 
and instructions given on the hazards in- 
volved and the reasons for using such 
safeguards or safety devices. In addi- 
tion, there is a moral obligation which 
must not be overlooked—to safeguard 
the student in the school workshop, 

What will be the reaction on the part 
of the student who has learned his trade 
on machines without guards or without 
using proper personal protective safety 
appliances when he goes into industry? 
His first reaction will be to try and re- 
move the guards, feeling that they inter- 
fere with his work. If he is not properly 
supervised, the guards will be removed 
and, if he continues to work without 
such guards or safety devices, a serious 
accident is certain to result. 

Lest it be inferred that school shop 


instructors are being singled out for 


criticism, be assured that the same con- 
ditions are to be found in many indus- 
trial establishments where the backlog 
of safety experience has been much heav- 
ier and where alibis for failure to ob- 
serve the fundamentals of safety are far 
less tenable. 

It is my conviction that each and 
every school shop department should 
adopt as a definite part of its curriculum 
a safety training program similar in 
character to those which are being car- 
ried on in some of our more successful 
industries. Such a program is not com- 
plicated or would it require too much of 
the students’ time. Not only would it 
round out his education and make him a 
better worker but would provide him 
with knowledge that would help protect 
him against hazards of everyday life. 

A brief outline for a program which 
could be successfully carried on follows: 


I. Wuy Is an InpustRIAL AccIDENT PREVEN- 
TION ProcraM NECESSARY? 
A. National accident experience. 
B. State and local experience. 


II. SHoutp ScHoots Participate 1n Inpbus- 
TRIAL ACCIDENT PREVENTION? 

A. Responsibility of schools in safety 
and accident prevention. 

1. To educate young people to become 
safe workers in industry. 

2. To safeguard the student in the 
school workshop. 

3. To develop an attitude of mind 
which will fit the student for safe 
living. 

III. WHat Type or Procram Can Be Carriep 
ON IN THE SCHOOLS AS AN Alp TO AccI- 
DENT PREVENTION? 

A. Setting up a safety organization. 

1. Selection of,a safety director from 
student body to work with and 
under guidance of instructor. 

2. Organization of school shop safety 
committee and its functions. 

3. Safety meetings of committee and 
student body. 

4, Publicity. 

B. Shop inspection. 

1. Physical and mechanical hazards. 

(Continued on page 30) 
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Electronics in the High School 


facturers of electronic equipment 

in the newspapers, in magazines, 
and on the radio has made the public 
conscious of the term “electronics” and 
of many of its applications. Electronic 
applications are used in nearly every 
field. The individual uses are too nu- 
merous to list, but a few of its more 
general applications are: home, 
dustry, communication, transportation, 
amusements, scientific research, educa- 
tion, and therapeutics. Electronics is 
also being used in all fields of modern 
warfare to aid in achieving victory. 

Because of the numerous applications 
of electronics, there is a definite demand 
for education in the field. This is a prob- 
lem facing all educators and particularly 
those in industrial and vocational educa- 
tion. 

Although the final solution to the 
problem will vary with the individual 
school, the local need, and the facilities 
available, the methods used will be simi- 
lar for all schools. The following six 
questions should be answered before 
any definite program is established. 


1. What is electronics? 

2. What are the fields in electronics? 

3. What types of positions are avail- 
able? 

4. For which of these positions can 
the school train its graduates? 

5. Which subjects and which skills 
should be taught in order to train for 
these positions? 

6. How are the subject matter and 
skills to be taught? 


Electronics may be defined as the 
study of the electron and how it can be 


( gees advertising by manu- 


A demonstration with the aid of an oscilloscope by Morris Slurzberg, one 
of the authors, of how improper aligning distorts the output signal of a 
radio receiver. 


BY Morris Slurzberg 
AND William Osterheld 


Instruction in the fundamentals of electronics 
will become increasingly necessary as the 
applications of this field of electricity expand 
in general use. Here are some points to 
consider before introducing the subject into 
the curriculum, The authors teach at the 
Wm. L. Dickinson High School, Jersey City. 
N. J., and are authors of the new 

“Electrical Essentials of Radio.” The photo- 

graphs are by Joseph A. Hoffman. 


controlled to do work. The electron was 
discovered in 1897 by Sir J. J. Thomson, 
an English physicist. Since then, many 
men have contributed to the field of elec- 
tronics. Through constant research and 
experimentation by these scientists, the 
vacuum and the gas tubes were devel- 
oped. These tubes provided the means 
by which electrons could be controlled. 
Electronics is, therefore, the study of 
vacuum and gas tubes and their many 
applications. 

By means of the electron tube, elec- 
tronic devices have been constructed to 
do many things. These devices can be 
made to see, hear, smell, feel, taste, talk, 
measure, and calculate. Many different 
types of work are now being performed 
by electronic devices that not so long 
ago were considered impossible. There- 
fore no one can say definitely just what 
electronics may or may not do. Many of 
the electronic devices used in the manu- 
facture and operation of military equip- 
ment cannot be divulged at this time and 
therefore it is impossible to make a com- 
plete listing of all the applications of 


electronics. The descriptive list of ele- 
tronic applications given below dan be 
used as a nucleus for determining the 
types of occupations for which a school 
should prepare its students. A more com- 
plete list can be found in the sources 
listed in the bibliography at the end of 
this article. 


1, Communications: 

This is the first large field to which the 
principles of electronics were applied. 
Development in the field of communication 
took rapid strides from about 1920 and has 
continued at an accelerated pace because of 
the popular demand for better equipment. 
This field includes: 

Radio Transmitters of the following types— 
amplitude - modulated, frequency - modulated, 
ship-to-shore, aircraft, amateur, radio-tele- 
phone, radar, aircraft-beacon, trans-oceanic, 
and police. 

Radio Receivers—In addition to the general 
receiver that is designed to receive signals 
from one or more of the types of transmitters 
listed above, there are a number of special 
types each designed for a definite use. This 
category includes the auto radio, the portable 
a.c.-d.c.-battery receiver, and the personal 
receiver. 

Telephony—inter-office communication and 
public-address systems. 


2. Industrial: 

Although the application of electronics 
started much later in industry than in com- 
munications, this field has progressed at such 
speed that at the present time it is even a 
larger field than communications. Electronics 


‘as applied to industry can be divided into 


three broad fields: (1) process control, (2) 
safeguards and alarm systems, (3) measure- 
ments. A few of the many applications of 
each of these fields are listed below. 
Process Control—Electronic welders—for 
general metal fabrication of parts for ships, 
automobiles, refrigerators, etc.; Register Con- 
trols—for counting, packaging, and automatic 
printing; Electronic Precipitators—for remov- 


Students under the direction of William Osterheld, one of the authors, 
measuring inductance by use of the a-c bridge. Note display panel on 


table. 
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ing dust particles in the control of the atmos- 
phere in industrial processes; also for general 
air-conditioning; Ionization Ignition Control— 
for starting the flame in oil and gas burners; 
Magnetic Inspection—for determining the 
quality of iron and steel parts; X-Ray Inspec- 
tion—for detecting flaws in the structure of 
metal parts; Radio-frequency Heating—for 
speeding up wood bonding processes; also for 
heating the preforms required in the manu- 
facture of plastic molds; Electronic Sewing 
—for fusing thermoplastics and thermoplastic 
coated fabrics; Electronic Rivet-detonator— 
for expanding the tip of rivets; Photo-electric 
Skew Control—for controlling weaving proc- 
esses; Photo-tube Color-separator—for grading 
eggs, fruit, etc.; Electronic Resonant Cir- 
cuits—for controlling the thickness of paper 
and cloth; Photo-tube—for controlling illumi- 
nation, opening doors, turning on the water 
at drinking fountains, etc. 

Safeguards and Alarm Systems.—Infra-red 
Photo-tube Relays—for actuating burglar 
alarms; Liquid Level Control—for detecting 
floods; Photo-tube Smoke Control—for detect- 
ing fire; Ultra-violet Photo-tube—for detecting 
poisonous gases; Photo-tubes—used in con- 
junction with manually-operated equipment 
to stop the equipment when any part of the 
operator’s body is in the path of motion. 

Measurement.—Photo-tubes—for measuring 
the color of paints, pigments, and printing 
inks; Electronic Devices—for measuring 
vibration in materials and assembled units; 
Stroboscope—for measuring speeds of moving 
objects; also used in high-speed photography; 
Turbidity Meter—for determining the quality 
of drinking water; Vacuum-Tube Voltmeter 
——for measurement of small voltages; Oscillo- 
scope—for determining the frequency, phase, 
and voltage of a circuit by means of the wave 
form. 


3. Therapeutics: 


Electronic Microscope—tThis instrument is 
from 50 to 100 times more powerful than the 
best optical microscope. 

X-Ray Equipment.—For photographing the 
internal structure of the human body and 
also for therapeutic purposes. 

Inductothermy.—For producing heat within 
human tissues. 

Electrocardiograph.—For obtaining a photo- 
graphic record of the actions of the heart. 

Oscilloscope (Specially constructed) —For 
determining the action of the foot muscles in 
the treatment of infantile paralysis. 


In the fields of electronics, not all of 
the positions are such that only gradu- 
ate engineers can handle them. There 
are many that require only a good tech- 
nical education which can be given in 
most high schools. In the manufactur- 
ing field there will be workers needed to 
manufacture and to test the various cir- 
cuit elements and to assemble, wire, and 
test complete units. Technicians will be 
required to install and service these 
units. Because of its technical applica- 
tions, the salesmen of electronic devices 
must have a knowledge of the principle 
of operation of the devices they are sell- 
ing in addition to a knowledge of its 
applications. The operation of many 


Dickinson High School students testing radio 
tubes. 


electronic devices is quite complex and 
trained operators will be required to 
properly handle such types of equip- 
ment. X-Ray technicians are a good ex- 
ample. 

For which of these positions should a 
school train its pupils? The answer is 
determined by the type of school, the 
type of student, and the positions avail- 
able in the particular community. 

It is generally impracticable for a 
school to train students in all phases of 
electronics as the field is much too large. 
In many instances, no specific training 
can or should be given. A basic founda- 
tion of the electronic principles that are 
common to all types of electronic equip- 
ment should be offered. With this back- 
ground a student can be trained by 
industry for specific applications. How- 
ever, after a student has finished his 
basic training, other specialized courses 
in the more common fields of industrial 
electronics and communications may be 
given if there is sufficient local need. 

And now for consideration of the 
final question regarding subject matter 
and skills. 

The basic electrical essentials of elec- 
tronics and electricity are the same. 
However, there are three important dif- 
ferences that must be considered. In the 
case of electronic circuits (1) a much 
larger variety of types and sizes of cir- 
cuit elements is used than in the average 
electrical circuit, (2) the circuits are 
more complex than are average electri- 
cal circuits, and (3) many of the prin- 
ciples of electricity that have very little 


significance in the average electrical | 


circuit are very important in electronic 
circuits, 


One method of teaching the variety 


of circuit elements will be found in an 
article by the same authors on pages 14- 
16 of the January, 1945, issue of 
ScHOooL SHop. 

Electronic circuits are quite intricate 
and complex and, when a circuit dia- 
gram is examined, may seem very con- 
fusing. Every electronic circuit is made 
up of a number of individual circuits, 
each designed to accomplish a definite 
purpose. In order to understand the 
complete circuit, each individual circuit 
should be analyzed separately. These in- 
dividual circuits may be a series, paral- 
lel, combination, or complex circuit. No 
matter how complex a circuit may be, 
it can always be resolved into a simple 
series or parallel circuit. A thorough 
understanding of series and parallel cir- 
cuits is therefore essential. After this 
basic foundation is mastered, the com- 
bination and complex circuits peculiar 
to electronics can be analyzed. 

Every wire-wound resistor has, in 
addition to its resistance, a capacitance 
and an inductance effect. Every capaci- 
tor has, in addition to its capacitance, a 
resistance and an inductance effect. 
Every inductor has, in addition to its 
inductance, a resistance and a capaci- 
tance effect. These stray effects are neg- 
ligible at the ordinary power frequen- 
cies, but become effective at the high 
frequencies used in some of the elec- 
tronic circuits. Because of these stray 
effects, shielding, types of circuit ele- 
ments, and methods of wiring become 
important factors. 

There may also be various currents of 
different frequencies flowing in an elec- 
tronic circuit. In order to separate the 
current of the desired frequency from 
those of the undesired frequencies, filter 
circuits are used. These filter circuits 
may be very simple or they may be very 
complex, depending on the results de- 
sired. For example, a capacitor may be 
used to block direct current and pass 
alternating currents; an inductor may be 
used to block alternating current and 
pass direct current. Also, a series reso- 
nant circuit may be used to pass the cur- 
rents within a narrow band of frequen- 
cies and to block the currents of all oth- 
er frequencies; or a parallel resonant 
circuit may be used to block the cur- 
rents within a narrow band of frequen- 
cies and to pass the currents of all other 
frequencies. 

It has been previously stated that an 
electronic circuit is made up of a num- 
ber of individual circuits. Various meth- 
ods are employed for coupling these cir- 

(Continued on page 14) 
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add the 
THRILL RADIO 


to your shop courses 


Now, at low cost, you can teach practical radio. 
The Meissner Manufacturing Company of Mt. 
Carmel, Ill., has developed a radio instruction 
plan that is within reach of every school’s shop 
or physics class. With it, you can give students 
a basic, working knowledge of radio with the 
added thrill of actually assembling their own 
1, 2 or 3-tube receivers and hearing them work. 
You need make only two inexpensive purchases 
—the Meissner Student Kit and the valuable 
Meissner ‘‘How-to-Build’”’ Instruction Manual 
that serves as a textbook. 


* 


The Meissner ‘How To Build” In- 
struction Manual provides a textbook 
that contains valuable, practical in- 
formation. It is ideal for the beginner 
. .. provides valuable reference infor- 
mation for the advanced student. 
Price only 50 cents postpaid any- 
where in the U. S. A. (75 cents in 
Canada.) Order yours today. 


METSSNVER 


MANUFACTURING COMPANY « MT. CARMEL, Itt. 
ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 


MAY, 1945 


Merry 


The Meissner Student Kit contains all the ele- 
ments of a 1-tube radio receiver. Detailed, 
graphic directions show exactly how each part 
is assembled. The basic explanations of radio 
are written in language‘ that can be easily 
understood by a 12-year-old. There are no 
complicated wiring diagrams, and a pair of 
pliers, screwdriver and small soldering iron are 
the only tools required. These kits have been 
used successfully by the U. S. Army Signal 
Corps and many vocational schools. 


“Add on” kits, available at nominal cost, can 
be obtained to convert 1-tube sets into 2 and 
3-tube models, For advanced students, use the 
6-tube, 2-band Kit, extensively used by the 
Signal Corps and the Navy. 


MAIL THIS COUPON TODAY FOR 
COMPLETE INFORMATION 


Meissner Mfg. Co., Mt. Carmel, III. 


Gentlemen: Please send me detailed information about the 
Meissner Student Plan. 


Name. 


Address. 


City. State. 
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Elementary Tool Making 


BY Francis T. Rowe 


THE problem of presenting a 
worthwhile metal course in a 
small high school with little 
machine-shop equipment and at mini- 
mum cost for materials was met last 
year with a course which we called “ele- 
mentary tool making.” It was found 
that the course not only resulted in the 
execution of a wide variety of tool proc- 
esses, but it also gained for the pupils 
a good working acquaintanceship with 
many tools and instruments of the metal 
trades which they would not have ordi- 
narily understood. Moreover, the course 
presented an unusual opportunity for 
the development of the highly desirable 
habit of meeting new problems with a 
relish. 

The following projects were developed 
by individuals: inside calipers, outside 
calipers, hermaphrodite calipers, set- 
ting-down hammer, two types of tap 
wrenches, machinist’s jack, two types of 
small metal vises, trammel points, cen- 
ter punch, rivet set, and combination 
marking gage-depth gage. 

Considerable emphasis was placed on 
efficient workinanship and neatness, even 
to the point im some instances of buffing 
all surfaces to a mirror finish as a last 
step. 

Each pupil was assigned one tool to 
make from a picture. His objective was 
to produce a tool which resembled the 
picture as closely as possible. First the 
use of the tool and its characteristics 
were explained thoroughly to each work- 
er. Then a sketch was developed with 
the help of the instructor. Every detail 
of construction was worked out and 
noted on the sketch so that everything 
could be done with our equipment. Em- 
phasis in the sketches was on complete- 
ness of detail rather than on perfection 
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Francis T. Rowe teaches in the Tri-County 
High School, Queen Anne, Maryland, a small 
high school in the truck-farming district on 
the eastern shore of Maryland. He writes, 
“I feel that this project may have value for 
some of your readers who teach in rural high 
schools of limited financial means and rela- 
tively small classes. Our school has four teach- 
ers, 70 to 75 pupils, and grades eight through 
eleven. I have a ‘modified general shop’. We 
have a rather novel situation from several 
standpoints. It is especially favorable for ex- 
perimentation with small classes and a sched- 
ule so flexible that some boys have been 
allowed to take as much as 15 hours of shop- 
work a week. Also novel, I believe, is the 
fact that for the past six years shopwork has 
been required of all girls during the first two 
years and open to girls in the last two years.” 
With serious equipment limitations, Mr. Rowe 
has carried on an unusual program in metal- 
working. The ingeniousness of his methods and 
the quality of his results as shown in the ac- 
companying pictures demonstrate what can 
be done in shopwork under circumstances that 
would baffle many. 


in drafting technic. Sketches were free- 
hand and quickly done. 

Power equipment consisted of a power 
grinder-buffer and a drill press. Shop- 
made jigs were used at every opportu- 
nity. Precision depended on accurate 
layout work and correct use of hand 
tools. Practically 100 percent of the 
materials used were salvaged from a 
local junk heap. 

The final project was a cooperative 
one, the surface gage illustrated. As 
each pupil completed his individual job, 
he was assigned a part of the gage to 
make. Each was given a detail sketch of 
his part; the assembly sketch was kept 
posted for reference by any member of 
the class. Before work on this project, 
each pupil was required to read discus- 
sions of its use in several texts. The 
necessity of accuracy and of good fit be- 
tween parts was understood. 

The list of materials will show that 
the metal used was part of an old silo 
band, a wagon axle, and spokes from 
the discarded wheel of a model “A” 
Ford. {Some jobs would have been eas- 
ier had they been started with material 
more nearly the required size, but part 
of the value to the workers might thus 
have been lost.) 

Following is the list of materials: 


Part 

A—1 pe. 4”x2”x3” from an old silo band. 

B—2 pes. %”x34”x3” from an old wagon 
axle. 


C—1 pe. %4"x%4"x%%” from same axle. 

D—1 pc. from axle. 

E—1 pe. %4”x34”x114” from axle. 

G—l1 pe. 4” round x 1” from spoke of model 
“A” wheel. 

H & I—2 pes. 14” rd. x 6” from spoke. 

J—1%4” wing nut. 

K—8-3/16”x1” iron rivets. 

F—1-3/16” x 44” stove bolt, with sq. nut L. 


Making the Surface Gage.—For 
rod I, 6” of the spoke was sawed off, 
paint was scraped off with the back of 
an old hacksaw blade, and smoothing 
was done with worn emery cloth and 
oil, the part being rotated in the drill 
press alternately from each end. Sharp 
end edges were chamfered with a file. 
The chamfer was smoothed with emery 
dust and oil in bottom of a hole drilled 
into a scrap piece of metal, while the rod 
was rotated. The diameter of the rod 
was kept as uniform as possible and 
close to 14”. 

Scriber H involved a great deal of fil- 
ing which was done in the drill press. 
A jig was clamped to the drill-press 
table, furnishing a solid backing for 
the rod while filing to minimize vibra- 
tion. Special care was exercised to 
achieve a uniform diameter of 5/32” 
over the center 3”. One and a half inches 
of each end were tapered to a point, 
the whole part polished, and then 34” 
of one end bent at right angles. The 
tapered ends were hardened by heating 
to red heat in blowtorch flame. and 
quenching. 

The slide swivel clamp D was formed 
from a solid piece of steel, 34” x 34” x 
1”. After the piece was squared out and 
smoothed, the piece was carefully laid 
out in full. The two holes were drilled 
first and then successive sawings and fil- 
ings executed, as illustrated in sketches 
3, 4, and 5. All external surfaces were 
smoothed with emery cloth. The saw 
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slot was smoothed with a flat needle file 
and then emery cloth wrapped around 
a piece of hacksaw blade. Finally the 
piece was heated red hot and quenched 
to give it the necessary “spring.” 

Part G was made by threading 3%” 
of a piece of 14” round metal with hand 
dies and then drilling a 5/32” hole 
through it, sawing the metal off to 34” 
length, and rounding the end. The hole 
was carefully centered for strength. See 
Fig. 6. 

Wing nut J is a standard 14” wing 
nut, ground and filed down to such size 
and shape that it will rotate freely 
and not look disproportionately large 
for the rest of the instrument. Care was 
taken to keep the two wings uniform. To 
facilitate holding and to lessen the 
chances of being burned while grinding, 
the nut was backed onto a piece of scrap 
1/4” metal, threaded a short distance on 
one end. 


Hinge clamp E was laid out and 
formed in the same manner as clamp D, 
as described above. For this piece to 
have enough friction both in the hinge 
joint and in the rod-clamp end, it must 
be formed so that, with the rod hole 
at 14”, the slot widens slightly from the 
hole to the ends of the legs. When 


mounted considerable tension results 
(Fig. 8). (This is one point where your 
pupil might devise a structural improve- 
ment.) 


The lower hinge member C was sawed 
and filed from 34” square to 4%” square, 
then octagonal, and then round. Thé~ 
slot was made with saw, cape chisel, and 
file and then fitted with a metal filler 
to allow further working without bend- 
ing the two prongs bounding the slot. 
The lower end was filed to 34” round. 
To keep the shoulder square a jig was 
contrived, as shown in Fig. 7. Then, 
after the hole was drilled, flats were filed 
on each side of the slot, the deeper one 
being fitted snug to the square nut. The 
slot filler was not removed nor the ends 
of the prongs smoothed until the part 
was mounted in the base because of the 
possibility of damage to prongs in up- 
setting from below. 

The bolt F and nut L were standard 
3/16” stove bolt and square nut; the 
head of the bolt was filed flat and the 
nut filed to fit the contour of the lower 
hinge piece for neatness. 


The base, completed, has the appear- 
ance of one solid piece of metal. The 
heavy members, B, were filed square and 
true and the part A cleaned and surfaced 


accurately. Final smoothing of these 
surfaces was done by rubbing on a sheet 
of emery cloth, backed by a flat steel 
surface, great care being necessary to 
avoid rounding corners and edges. Once 


‘fitted, the jointing surfaces were tinned, 


clamped in position, and 8 holes drilled 
and countersunk for 3/16” rivets. The 
parts were riveted together and the unit 
heated with a blowtorch so that the 
tinned surfaces might adhere. 


The completed base was then trued 
up perfectly and smoothed with the 
broad side of a rotating emery wheel 
and by rubbing on the metal-backed em- 
ery cloth (Fig. 10). The 3” hole in part 
A was laid out and drilled. 


The last step before final assembly 
was attachment of the lower hinge mem- 
ber, C, to the base. The lower section 
of C was pressed through the hole, in- 
verted, and the rim upset around the 
margin by a circle of centerpunch 
marks. Thin vaseline was applied to 
prevent rusting. 


The surface gage has been used in 
the shop for many jobs since it was 
made, as have every one of the other 
tools made. The “elementary tocl mak- 
ing” course will serve as our third-year 
metal unit this year. 


Lavour Fic. 3 


SURFACE GAGE 
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Radio and Magazine Table 


BY Ward Sager 


This project for advanced students in wood- 

working is timely as the summer season ap- 

proaches. The author is Associate Professor 

of Industrial Arts, Central Michigan College 
of Education, Mount Pleasant. 


THE table shown was con- 
structed of selected ponderosa 
pine to match the knotty pine 
furniture and woodwork of a summer 
cottage. The design was suggested by a 
picture in a magazine of home furnish- 
ings. Constructed of thoroughly sea- 
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soned walnut, red gum, or other cabinet 
wood, a project of this type is both use- 
ful and practical from an instructional 
standpoint. While its construction will 
require careful planning, accurate lay- 
out, some skill in lathe turning and in 
the making of joints, it should not prove 
too difficult for high-school students in 
shops equipped with woodworking ma- 
chinery. As several mortise-and-tenon 
joints are required, a hollow chisel mor- 
tiser would be very helpful; however. 
the mortises could be cut with hand 
tools. 


Planning the procedure and selection 
of material for the project would be the 
starting point. The first step in construc- 
tion involves the layout of patterns for 
the legs and end panels on fairly stiff 
paper by the method of squares as indi- 
cated on the drawing. Half-patterns may 
be laid out, the paper folded along a 
center line and the opposite half traced 
therefrom. Four pieces of square turn- 
ing stock about 28” in length are re- 
quired for the legs. The paper template 
is used for laying out the lathe turning 
for the first leg and this leg can then be 
used for checking the remaining three. 
They should be as near perfect dupli- 
cates of the first leg as is possible. The 
second step might be to join and glue 
up material for the top and shelf which 
are 34” thick after finishing. Stock 5’ 
in length will provide material for both 
with little waste. The apron is 3” wide 
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1,128 Lighted Pictures 


SAFE PRACTICES IN 
WOODWORKING 


Instruction - Review - Test | 
22 SLIDEFILMS 


701 Lighted Pictures 


introduction to 


MACHINING 


* 
6 SLIDEFILMS 


Lesson Slidefilms 
* Consewe Time 

+ Stimulate Thinking 
x Encourage Discussion 


Instructors realize that their classes must keep pace with 
today’s fast-moving events... . The shop work instructor 
can conserve valuable time formerly spent on general 
course preparation, outlines, studies, lessons and exam- 
inations by using specially prepared discussional slide- 
films on specific subjects—and also save time in “getting 
over” the subject to the class. 


874 Lighted Pictures 


BENCH 
WORK 


10 SLIDEFILMS 


These lighted lesson slidefilms are extremely flexible— 
everyone in the class can see the large projected picture 

. . each picture can be held on the screen and discussed 
until it is understood by every member of the class. 
Pictures hold attention. They permit the instructor to give 
special emphasis and to present pertinent supplementary 
information as desired. The text and legends on the film 
are factual and clear. 


© Slidefilm instruction permits group training that is as direct and effec- 
tive as individual student instruction. All slidefilm photographs, drawings 
and text are skillfully prepared under the direction of thoroughly qualified 
authorities in each field. Make your shop work courses even more effec- 
tive—use Slidefilm Kit-Sets. 


1,424 Lighted Pictures 
AUTOMOTIVE 
MECHANICAL 

TRAINING NO. 1 


The JAM "HANDY Onganisation 


----| MAIL YOUR ORDER TODAY |-—- 


s 
| 
The Jam Handy Organization | 
2900 East Grand Bivd., Detroit 11, Michigan | 35 SLIDEFILMS 
Please enter our order for the | 
Woodworking Kit-Set. Machining Kit-Set. 
Automotive Mechanical Training No. 1 Kit-Set. [] Bench Work Kit-Set. 
Name. Position_ | 
Organizati | 
onan 10-DAY TRIAL—Jam Handy Kit-Sets are sold on a ten-day trial. 
(All prices f.0.b. Detroit—prices subject to change without notice) | Write for Catalog of Slidefilms and Motion Pictures 
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and approximately 6 linear feet is re- 
quired. Two pieces are cut 2034” in 
length and two pieces 1014” long to 
allow for 34” tenons on each end. The 
two lower rails are 2144” wide and are 
also 2034” long with 34” tenons. The 
lower rails are dadoed, 14” deep and 34” 
wide for the shelf. After the mortises 
are cut in the square portions of the 
legs, the frame may be temporarily as- 
sembled while fitting the top board and 
shelf. The overhang of the top is 1” 
all around measured from the square 
portion of the leg. For an edge mould- 
ing around the top, a rabbet can be cut 
and the resulting square edges rounded 
with sandpaper as shown by the photo- 


graph and orthographic views of the 
drawing. 


It should be noted that the shelf ex- 


tends beyond the legs at each end to 
provide bottoms for the magazine hold- 
ers. A through mortise, not over 14” 
deep, should be cut in the square of the 
leg to make a good joint for the shelf. 
The two end panels for the vertical space 
between the apron and shelf may be cut 
from 44” plywood. A tenon on the top 
and bottom of each panel is mortised 
into the apron and shelf respectively. 
The sides and end panels of the maga- 
zine holders are also made from 1.” ply- 
wood. The sides are mortised into the 
legs about 14” and fastened along the 


BOICE-CRANE SIX-INCH JOINTER 


The tables (5” longer than most others) permit 
more accurate jointing of stock 25% to 50% 
longer. The 35-inch fence (10” longer than most 
others) and the ONLY fence that is 100% rigid, 
permits steady guiding and accurate cuts through 
the full length of even heavy 12-foot doors and 
sash, 

The only 6-inch jointer with two-end fence locks. 
The patented rear fence lock makes fence so 
rigid that even six times ordinary feed pressure 
cannot spring it. 

The 2%” diameter cutterhead has a 3” diameter 
cutting arc, the largest found in any low priced 
6-inch jointer. The cutterhead and bearings will 
withstand speeds up to 5500 r.p.m. 

Our two-way pivot guard either completely covers 
cutting head or swings entirely below table to 
permit rabbeting, and is never removed from the 
machine. 

Belted and motor drives. Bench and floor types. 


BOICE-CRANE SAW-JOINTER 


Famous 10” Tilting Arbor Saw and Long Tabled 
6” Jointer compactly mounted together and 
driven by one motor. 


Under gresent priority regulations Boice-Crane 
machines costing less than $350.00 carry an 
automatic priority under CMP Regulation 5A. 


Make it SHORT 
Keep it CHEERFUL 
Send it V-MAIL 


Use It Once 
And You'd Have 


No Other 


@ Each Boice-Crane tool has been 
designed for ready adaptability to a 
wide range of projects. Thus, fewer 
machines are needed 


shops, you can plan more efficient lay- 
outs, without the waste of floor space 
necessary with larger equipment ie 


Since” school shop equipme 
frequently operated by inexperienced 
hands every possible precaution has 
been taken to make Boice-Crane tools 
as nearly 100% safe as modern de- 
vices can make them. Furthermore, 
since occasional, if unintentional, 

is inevitable, 


@JIG SAWS 


@ LATHES © @ SAW-JOINTERS | 


@ THICKNESS PLANERS. 
SPINDLE SANDERS JOINTERS 
for free 48- -page catalog, 


BOICE-CRANE COMPANY 
Central Avenue 
Toledo 6, Ohio 


bottom edge to the shelf with small 
finishing nails. 

After a trial assembly shows that all 
parts fit properly, the frame of the table, 
including the shelf and end panels, may 
be permanently assembled with glue. 
Next, the top is fastened to the frame 
with four corner brackets and wood 
screws as shown on the drawing. The 
magazine holders are assembled last and 
clamping should be unnecessary if the 
ends fit into the mortises in the legs 
properly, as fastening the ends to the 
shelf with small finishing nails will hold 
them in place. The end panels can be 
edge glued and secured with 1” brads. 
For decorative effect, four small pieces 
may be cut out and fitted into the corners 
where the apron is joined to the legs. All 
the pieces should be finish sanded before 
the final assembly. Then, if care is exer- 
cized in applying glue and in clamping 
operations, the project will require only 
fine sanding before applying the final 
finish. 


Electronics ... . . from page 8 


cuits in order to form the complete cir- 
cuit. The type of coupling device used 
will depend on the circuits being cou- 
pled and the results desired. 

From the above discussion of elec- 
tronic circuits it can be seen that the 
electrical essentials of electronics are 
much more complex than the electrical 
essentials of power circuits. The ordi- 
nary electrical background is generally 
not sufficient for a student preparing to 
study any one of the branches of elec- 
tronics, hence a special electrical course 
featuring the essentials of electronics 


should be given. 


1, Textbooks. 


Morris Slurzberg and William Osterheld, 
Electrical Essentials of Radio. McGraw- 
Hill Book Company, Inc., New York. 

Arthur Lemuel Albert, The Electrical Fun- 
damentals of Communication. McGraw- 
Hill Book Company, Inc., New York. 


2. General electronic information that can be 
obtained free of charge from manufac- 
turers. 


Educational Service, Radio Corporation of 
America, R.C.A. Victor Division, Camden, 
N.J.: Electrons in Action at R.C.A., Elec- 
tronics in Industry, Planning Tomorrow’s 
Schools, R.C.A—What it is—What it 
does, Radio-Electronics in Education. 

General Electric Publications on  Elec- 
tronics, General Electric Co., Dept. 6- 
215, Distribution Section, Schenectady, 
N.Y. This is a complete descriptive list 

(Continued on page 30) 
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is ideal for use in school shop! 


ray Has “VEE” Type Ways, com- 
parable to those of large, ex- 
pensive shapers. 


* ae a wide vari- 
ety of work. 


* Portable Model is 
mounted on maple 
cabinet. 


Students quickly acquire ability to produce 
accurate work on this precision machine 


Leaders in school shop instruction unre- 
servedly recommend the AMMCO 7’ 
PRECISION SHAPER. It is small in size, 
but it is mighty in efficiency and preci- 
sion ... It incorporates all important features 
of larger machines selling for hundreds 
of dollars more than the Ammco... and 
users of the Ammco tell us “it’s the finest 


made”. . . Simplicity of operation, plus 
special safety features, make this machine 
ideal for student use. A wide variety of 
work can be done on this shaper, and as 
one instructor has said —it is a preci- 
sion machine of a thousand uses.” 

Made for bench installation, or as a 
portable unit.. 


Write today for specifications and prices 


00 COMMONWEALTH AVENUE 
NORTH CHICAGO, ILLINOIS: 
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Strictly Personal... 


ABOUT YOUR FELLOW TEACHERS 


R. D. Bunpy, director of vocational 
training for war-production workers in 
the Cleveland, Ohio, schools, has been 
elected president of the Vocational 
Trades and Industries Association of 
Ohio. . . . J. A. GuITTEAU, state super- 
visor of vocational agriculture for Wash- 
ington and vice-president of the Ameri- 
can Vocational Association, died re- 
cently at 55 years of age as the result of 


an accident when fumes escaped from a 
heater. . . ELDON IMHorr, former asso- 
ciate visual education specialist with the 
War Department, has been added to the 
sales staff of the Victor Animatograph 
Corp., Davenport, Iowa... . W. R. CaTE 
is the new director of industrial and dis- 
tributive education and VTWPW for 
Texas, succeeding JaMEs R. D. Eppy.... 
COMMANDER FRANK CusHMAN, USNR, 
has been released from active duty with 
the Navy to return to his post as con- 
sultant in vocational education for the 
Vocational Division, U. S. Office of Edu- 
cation. . . . New appointments in the 


Sheldon Equipment for the School Shop has, in the past, _ 
set the standard for comparison. As we face the demands 
of a postwar era... an era which calls for greater 
progress and achievements . . . Sheldon planned equip- 
ment and Sheldon planned shops will continue to offer os 
in utility and dependability. 


What Sheldon Planning Angineers hos 
accomplished for others is a dependable 
index of what can be done for you. 
Acquaint us with your shop needs and 


your planning problems .. . 


Sheldon 


2 . Planning Engineers will be happy to work 


MUSKEGON, MICHIGAN 


Massachusetts State Department of Vo- 
cational Education are DANIEL H. SHay, 
assistant director; THomas L. FLYNN, 
senior supervisor; and Joun F. Wos- 
TREL, supervisor of private trade 
schools. . . . Epwin SWENSON of the 
Passaic, N.J., schools has been appoint- 
ed director of the Industrial Arts De- 
partment, Clifton, N.J., High School. 
. . » New officers of the Kansas Voca- 
tional Association are president, FRED 
H. Scuuttis, Great Bend; vice-presi- 
dent, RaLpu J. Comte, Wichita; and sec- 
retary-treasurer, F, E. CARPENTER, To- 
peka. . . . Lester L. Fenr of State 
College, Penna., has been named direc- 
tor of industrial education, Allentown, 
Penna. . . . CLARENCE W. former 
shop teacher in the Roosevelt Junior 
High School, New Brunswick, N.J., is 
now a member of the industrial-arts 
faculty of the Pine Grove, Penna., High 
School. . . . Wittarp Jarpine of the 
Roosevelt Junior High School staff, New 
Brunswick, N.J., is now teaching wood- 
working in the Clearwater, Fla., High 
School... . Joun F. Riper, author and 
publisher of radio technical books, has 
recently been promoted from captain to 
lieutenant colonel in the Army... . 
James McKinney, former vice-president 
and educational director, has been ap- 
pointed president of the American 
School in Chicago, while C. M. ELuiort, 
secretary and director of field service, 
has been made vice-president. Both offi- 
cials have spent over 25 years in voca- 
tional and home-study education. 


IN THE Morning Mail .. 


Brief comments about SCHOOL SHOP and the field 
[i serves are invited. Address the Editor, SCHOOL 
SHOP, Ann Arbor, Michigan. 


Gentlemen, 

I am enclosing a short description of our 
shops and the teaching personnel here at Mar- 
quette. All of the men named receive ScHooL 
Suop regularly and derive a great deal of in- 
formation and pleasure from its contents. May 
the good work continue. 

Howarp P. SKINNER, 
Public Schools, 
Marquette, Mich. 

[Lists of teaching personnel together 
with school addresses and subject mat- 
ter taught are always welcomed by the 
Circulation Department of ScHOooL 
SHop so that our mailing lists may be 
kept as up-to-date as possible.—Editor.] 
Gentlemen, 

Scuoot Suopr is fine. always look forward 
to receiving it. Please continue sending it to 
me for another year. 

Guienn E. Marion, 
Central High School, 
St. Joseph, Mo. 
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@ Belt Type SKILSANDERS are 
so light in weight, so powerful, compact and per- 
fectly balanced that they make it easier for any 
student to accomplish fine finishing faster on all 
flat surfaces of wood, metal or compositions. 

And to help you keep your shop costs in line, 
SKILSANDERS are quality-built throughout to last 
longer and operate for less with a minimum of 
servicing. 

Let your distributor show you on your own 
work why Belt Type SKILSANDERS belong in 
your manual training shop. Phone him today for 
a demonstration. 


SKILSAW, INC. 


5033-43 Elston Ave., Chicago 30, Ill. eS 


Factory Branches in All Principal Cities 


PORTABLE ELECTRIC 


MADE BY SKILSAW, ING. 


PROTECT 
STUDENTS’ EYES FROM 
GRINDING HAZARDS! 


Gives positive eye protection with excellent light directly 
on the work. Adjustable up and down for standing or sit- 
ting position. Cannot be moved to non-guarding position 


without dismantling. Can be easily applied on bench or 


belt-driven grinders. Write for details. = STANLEY 


THIS 


SS 545 
STANLEY ELECTRIC TOOLS, Educational Department 
Division of Tne Stanley Works, New Britain, Connecticut. 
Gentlemen: Please send full details on Stanley “Flud-Lite” 
Eye Shields. 
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r YEACHERS of drafting are often 
puzzled when they learn that in- 
dustry has adopted new technics 

in drafting practice with which they are 

unfamiliar. These technics are being 
developed constantly as a result of ex- 
perience and are accepted only after be- 
ing tested in practice. If the drafting 
teacher wishes to become familiar with 
the new ideas and if he expects to keep 

up-to-date in his field, he should take a 

part-time or a summer job in the engi- 

neering department of some manufactur- 
ing firm. 

If the teacher is successful in securing 
a position, he should not be surprised if 
the chief draftsman appears skeptical of 
his preparation and qualifications for 
the job. If the chief draftsman is quite 
frank, he may even tell the beginner that 
he has much to learn. However, if the 
teacher is willing and shows evidence of 
a desire to learn, the men with whom 
he will work will be found to be most 
helpful. At first there will be much that 
is different; some things will appear that 
are contrary to what he has been teach- 
ing. This should not discourage him. 
If he can swallow his pride and if he can 
restrain himself from attempting to 
revolutionize the office, there is much to 
be learned. 

The writer has had this experience on 
several occasions in different plants and, 
as a result, makes the following ob- 
servations. In the first place the em- 
ployers have learned that in many cases 
it is a waste of time and money to make 
an ink tracing of a drawing. Some 
drawings are made directly on tracing 
paper or cloth and, in order to make 
additional saving, standard borders and 
name plates are printed on the sheets. 
The name plate is complete with com- 
pany name and spaces for limits and 
tolerances, bill of material, and altera- 
tions. 

Drawings are made with several 
grades of medium soft drawing pencils, 
and a sharp black line is obtained by 
frequent pointing of the pencil on a pad 
or file. Some companies insist that all 
dimensions shall read from the bottom 
of the sheet regardless of the direction 
of the dimension line. Others give all 
dimensions in decimals. It was dis- 
covered that good lettering is considered 
to be important but that the letters used 
are somewhat smaller than those used in 
school drawing. It was noted also that 


the light guide lines used for printing 


BY Eugene W. Larson 


The author, who has spent several summers 
working in the drafting rooms of various 
industrial plants, concludes that teachers 
can profit from some of the newer technics 
being utilized by industry. Some of the pro- 
posals differ radically from old, established 
drafting practice. Eugene W. Larson teaches 
mechanical drawing at the Ann Arbor, Mich- 
igan, High School. 


are not erased since they usually fade 
out in making a print and so are not 
objectionable. 

Teachers frequently insist that a draw- 
ing must have two or three views in or- 
der to be complete. However, it was 
found that in industrial practice only as 
many views of an object are drawn as 
are necessary to adequately describe the 
piece. If one view and a note telling 
the thickness will show what is needed, 
that is all that will be given. Needless 
detail and all but the important hidden 
lines are omitted. 

Because designs and models change 
frequently, the useful life of a tracing 
may be short. In most cases, this fact 
alone is enough reason for making only 
pencil tracings. Added to this, how- 
ever, modern blueprinting equipment 
makes it possible to obtain good prints 
from pencil tracings. In spite of this 
emphasis on pencil tracings, the inked 
tracings are still used to some extent and 
fill a very definite need where perma- 
nence, long life, and extremely clear 
prints are required. 

This is particularly true in the case of 
certain drawings for the Armed Services 
which are required to be inked. It was 
noted also that much of the lettering on 
drawings is done with the aid of letter- 
ing guides. This is believed to be re- 
latively easier and it insures that the 
letters are much more uniform. 

Another departure from common 
practice in school drawing appeared 
when it was found that on some produc- 


PLEDGE YOURSELF TO BUY 


U. S. WAR BONDS REGULARLY 


Cues from Industrial Drafting Technics 


tion drawings where a large amount of 
data is necessary, notes and specifica- 
tions are typed directly on the tracing. 
The print taken from this typing is ac- 
ceptable if a new typewriter ribbon has 
been used. This method is useful when 
it is necessary to get a print in a hurry. 

The teacher who is gaining experience 
in an industrial establishment is likely to 
be impressed with the thought that few 
draftsmen have a need for a complete 
set of drafting instruments. Except in 
rather rare instances, only one or two 
instruments are used regularly. This 
practice suggests that schools might en- 
courage the use of some of the recent 
sets which contain only a combination 
compass and a ruling pen. It should be 
of special interest under present condi- 
tions when instrument sets are difficult 
to obtain. 

One unusual technic used by some 
draftsmen in the design and develop- 


‘ mental field should be of value to draft- 


ing teachers. It is valuable as an aid in 
visualizing particularly knotty problems. 
A lump of oil-treated modeling clay is 
used to rough out the part being de- 
signed. The resulting model is then 
refined or remodeled until the problem 
is solved. Instructors will find this an 
excellent method of illustrating prob- 
lems that arise from drawings taken 
from texts. The clay is easily and 
quickly worked to the desired propor- 
tions and serves as a good visual aid. 
When the problem has been solved the 
clay can be worked over again. This 
method has the added value of providing 
an interest factor which should appeal 
to pupils of high-school age. 

When the drafting instructor has 
finished his term of employment, he will 
have learned a great deal about how the 
draftsman works in industry. When he 
returns to school the question may arise 


in his mind, “Should he change all of 


his drafting courses to fit in with what 


he has observed?” Before deciding 
this question some thought should be 
given to the percentage of students who 
have gone or will go into drafting as a 
profession. If the percentage is high, 
school work should be geared to indus- 
trial practice. If it is low, the need for 
this adjustment is not so urgent. How- 
ever, be it high or low, teachers of draft- 
ing in our public schools may learn 
much from the contacts made during a 
summer spent in the drafting room of an 
industrial plant. 
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NO SCHOOL CAN 
DO JUSTICE TO ITS G. I. TRAINEES 


with ‘Too little” or “Too Old" 


HESE men and women are planning on taking 

their places in highly modernized industrial 
plants—and hope to get from your school the type of train- 
ing that will give them a “flying start” on doing justice 
to their opportunities. 


If the training any school is giving is limited in scope or 
modern application because of too little equipment, or 
outmoded machines, the result will be that these trainees 
are actually going to be sent into the peacetime production 
battle less equipped and trained than they were for war. 
And that’s not the way Uncle Sam planned it! 


None but the best must be good enough for these returning 
G.I.s. And so, to help you plan your department, enlarge 
it, or modernize it, Brodhead-Garrett is ready to supply 
all the available modern equipment, modern machines, and 
supplies that you need. To expedite deliveries, we suggest 
that you send your entire order at one time. 


BRODHEAD-GARRETT CO. 


“Supplying Defense Training Needs 
to Schools in All 48 States” 


CLEVELAND 5, OHIO 


MAY, 1945 


GET READY FOR A BIG FALL 


It's coming — that's “for sure!"’ 
The biggest, most promising 
school year since the war began. 


If schools in wartime can be called a “’sleeping giant,”’ then the 
sleeping giant is waking! Title by title the books listed below are 
being adopted in larger quantities for shop and classroom use this 
year than last. MAKE UP YOUR REQUISITIONS FOR TEXT- 
BOOKS NOW. Get acquainted with the leading books in the field, 
and place your orders ahead of the tide. Every title is now in stock. 


For “on approval” copies, simply ring the numbers in 
the coupon below that correspond to the numbered 
titles you wish to examine. 


1 wee WORKING WORK 


CTICE OF PRINT 


famous 
selling better than ever, — every 


formation, tests, 
Paper, 56c—5 or more, only 42c ea. 


2¢ ENERAL SHOP HANDBOOK—Wil- 
loughby and Chamberlain. Another fa- 
mous junior-high text. Takes up practical 
details of every common general sub- 

Illustrated ‘aper, 
92c—5 or more, only 6! 


3 ESSENTIALS OF WOODWORKING— 
Griffith and Cox. Without equal in 
simplicity, clearness, completeness of cov- 
erage for a stan course in hand wood- 
working. Prepared by one of Ls great 


4 WOODWORK FOR’ SECO. 
SCHOOLS—Griffith Cox. Reviews 


0! Cloth, 
$2.50—5 or only $1.88 


5 CARPENTRY—Griffith. Nearly 200,000 
copies delivereed or on order for 


BASIC BENCH METAL PRACTICE— 
Giachino and Feirer. More unsolicited 
letters of praise for this modern, illus- 
trated text on equipment, tools, supplies, 
materials, procedures in a ‘metalwork 
have come "irom schoolmen of all ranks 
han for any other book we have published 
the metals 


in d. Tough paper, rein- 
forced, $1.84—5 or more, only $1.38 ea. 


7 SHEET-MET. PATTERN DRAFT- 
ING—Do: In a class by itself. 
All 114 probleme. typical of trade practice, 
illustrated with photo of finished form, 
developments. 


Paper, $1. $1.32 ea. 


8 BA SIC ELECTRICITY — Feirer and 
Williams. Preinduction course, senior- 
high level. Most attractive modern make- 
ip of any book in field. Military problems, 
shop and laboratory activities, summaries, 
reviews, = tables, etc., along with 
brilliantly {llustrated information 
Cloth, S928 or more, only $1.44 


the comeback of in‘ in printing is 
being Help along with 
the modern ___ textbook - workbook 
planned for junior-high students on the 
market! Paper, or more, only Sic 
ea. 


handicap. Carefully developed in every de- 
tail for training at the high-school "level, 
with high-school equipment. No — 
printing. student should be without a 

Cloth, $2.00—5 or more copies, only $1. 50 ea. 


ELEMENTARY PRINTING JOB 
SHEETS — Polk. Fundamentals of 


the same author. Worked out 
in job form for junior-high level. Very 
popular in every part of the country. Fifty- 
one jobs, 68c—5 or more sets, only. ‘Ble ea. 


12 MECHANICAL DRAWING PROB- 
LEMS—Berg and Kronquist. Has 
been called the most flexible course for the 
beginner ever offered. Famous for its 


13 MECHANICAL DRAW- 

'G—Roberts. Organized on the in- 
peel. -unit, job-unit plan—only book 
on drafting so designed. 


$1.80. Paper, $1.12—5 or more copies, 
84c ea. 

14 PROBLEMS IN 
READING — Castile. thoroug! 

proved workbook for unten, fastest in- 

struction leai to read working 

drawings without any previous knowledge 


of subject. Vast numbers used in war train- 
ing. Paper, 96c—5 or more, only 72c ea. 


ge ING TO READ 


Orr. Very lesso! 
ing students of eighth and ninth grades 
read mechanical drawings without aid of 
instruments. No longer an innovation in 
the field, used in larger and larger num- 
bers semester for 

Paper, 48c—5 or more, only 36c ea. 


1 BEGINNING PROBLEMS IN ME- 
CHANICAL DRAWING — Bennett. 
Marked by unusual clarity and simplicity. 
Especially designed — junior-high mental 
approach. Every Pp reasoned out and 
firmly established: dearly set 
up. Paper, 56c—5 or more, only 42c ea. 


17 MACHINE DRAWING PROBLEMS 
blems 


requiremen: Drawings, inferma' 

form with aeeatation standards. Complete 
beginning course. Cloth, $1.96. Paper, 
$1.24—5 or “nore, only 93¢ ea. 


18 MECHANICAL DRAWING FOR BE- 
GINNERS—Bailey. Fundamentals of 
how to make working drawings—explained 
in a compact series of practical problems 
showing A ood fast examples of learning 


it course. Paper, 
5 or more, only 36c ea. 


THE MANUAL ARTS PRESS, PEORIA 3, ILL. 


PASTE ON A POSTCARD AND D MAIL TOD 


THE MANUAL ARTS PRESS 
PEORIA 3, ILLINOIS 


Please send with view to adoption books as circled below. If adopted for 
class use | may retain the adopted books, otherwise | will return or remit 


for them within 30 days. 


12345678 9 10 11 12 13 14 15 16 17 18 


Address 


City, Zone, and State 


School and Position 
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“learning by demonstration’? method of 
instruction. Paper: Part I, for first year, 
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news 


WHAT’S DOING IN THE FIELD 
OF INDUSTRIAL EDUCATION 


THE so-called “Area Vocational School 
Bill” has been introduced in this Con- 
gress as S. 619 in virtually the same 
form as it was introduced in the last 
Congress. The sponsors are Senators 
George, Thomas, Hill, LaFollette, Aiken, 
and Ellender. The bill has been referred 
to the Senate Committee on Education 


and Labor. Calling for an appropria- 
tion of $97,500,000 annually, the bill 
provides for increased appropriations to 
vocational fields already receiving fed- 
eral finanoial support as well as for the 
establishment of area vocational schools 
and a small appropriation for industrial- 
arts education. 


ANNOUNCEMENT has been made by Dr. 
Henry T. Heald, president of Illinois 
Institute of Technology, of an initial 
grant of $15,000 from the Ohmite Manu- 
facturing Co., to be used for the estab- 
lishment of a laboratory for the preci- 


its a small part 


... turn it with Precision, Speed and Profit 
ona 


SHELDON 


LATHE 


Model S-56 
10” Precision Lathe 


Engineered for precision shop and tool room 
work, Rigidly built to stand up and hold its 
close accuracy under round-the-clock opera- 


tion. This is a quality machine tool in every © Heavy brosze or anti-friction 
detail, yet is moderate in price .... a lathe 
that stands out far ahead of others, (The lathe eA crohns 


selected by U.S. Army, the Navy and the 
Marine Corps, for mechanized machine shops, 
instrument repair shops, etc.) 


. @ Double-walled apron 
@ Large hardened and ground 
spindle 


@ Extreme accuracy 

@ Convenient controls 

@ Underneath V-belt motor drive 
@ All Steel Bench 


Contact us or your local Sheldon dealer for 
prices, engineering data, deliveries, etc. 


All SHELDON lead 


est 
“*Super-Precision” lead 


Since 1919 


sion measurement of electrical and mag- 
netic quantities. The gift came through 
David T. Siegel, president of the Ohmite 
Manufacturing Co., and a trustee of Illi- 
nois Institute of Technology. It repre- 
sents the initial contribution for equip- 
ping what will be known as the Ohmite 
Laboratory for Precision Measurements. 
It will be constantly expanded as new 
equipment becomes available. The lab- 
oratory’s ultimate goal is to provide 
precision electrical measurements for 
the Chicago area approaching in accur- 
acy those of the Bureau of Standards in 
Washington, D.C. 


THE ban on the holding of conventions 
of more than 50 persons has resulted in 
the cancellation of practically all state 
and regional meetings of professional 
groups in industrial education. A few 
state groups have broken up into small 
units and are holding one-day sessions 
which can be attended by persons close 
by and which do not involve hotel ac- 
commodations or train services. Groups 
in both Michigan and Indiana are spon- 
soring such local group meetings. 


Two firms have just been awarded the 
Army-Navy “E” for the fourth time for 
efficient war production—the Delta 
Manufacturing Co. of Milwaukee and 
the Plomb Tool Co. of Los Angeles. 


CALIFORNIA educational leaders and rep- 
resentatives of more than 50 agencies 
active in the guidance of veterans at- 
tended a two-week conference at Cali- 
fornia Polytechnic College conducted 
jointly by the division of readjustment 
education, the bureau of occupational in- 
formation and guidance, and the College. 
The conference developed a broad, over- 
all view of the services available to 
veterans, and the division of readjust- 
ment education plans to publish a man- 
ual on the subject. According to plans 
formulated at the conference, the divi- 
sion will also provide leadership on an 
itinerant basis for any community which 
needs help in getting its local groups 
together to develop community plans 
for veterans’ guidance. 


SoME 49,236 trainees have been enrolled 
in war-training courses at Burgard Voca- 
tional High School, Buffalo, N. Y., in 
the period from July 1, 1940, to October 
1, 1944. Of these, 20,453 were given pre- 
employment training; 26,727, supple- 
mentary or upgrading training; and 
2,056, retraining of some sort. Of the 
total, 10,851 were women trained for 
war jobs. 
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Other 
WESTON 
School 

Favorites 


All-Metal Laboratory Thermometers 
—with easy to read dial — rugged 
all-metal construction—accuracy 
within 2 of 1% full scale. 


Model 280 
precision DC Instruments 


Model 280 is a rugged and extremely 
compact precision instrument for DC 
testing. Has hand calibrated mirror 
scale with knife edged pointer. Mag- 
netically shielded. 

Model 301 group is the line of 
WESTON 3 inch panel meters long 
famous for their dependability and 
jlong life. Available for AC and DC 
and thermo AC requirements includ- 
ing power level indicators. 

Model 375 galvanometer, too, pro- 


Modei 301 
AC and DC Instruments 


Model 375 
student galvanometer 


vides the durability and low cost nec- 
essary for student training, wherever 
extreme sensitivity is not essential. 
Galvanometers of higher sensitivity 
also available. 

The ruggedness of WESTON instru- 
ments suits them ideally for use by 
unskilled hands... and their use in the 
classroom familiarizes students with 
the instruments they will later use, dur- 
ing their industrial or engineering ca- 
reers. Literature gladly sent on request. 


Photronic (pho- 
to-electric) Cells hints 


—dry disc type 
cells of high out- 
put, famous for 
their stability. 


y Standards . . . Precisi Specialized Test Equipment...Light 

DC and AC Portables...Instrument Measurement and Control Devices 
Transformers . . . Sensitive Relays . Exposure Meters . . . Aircraft 
- BC, AC, and Thermo Switch- instruments Ae Electric Tacho- 

. Dial Thermometers. 


board and Panel Instruments. 
WESTON ELECTRICAL INSTRUMENT CORP., 668 FRELINGHUYSEN AVENUE, NEWARK, N. J. 


ADEQUATE EQUIPMENT 


Every feature you need for complete 
training in the basic fundamentals of 
precision lathe operation is provided in 
Atlas lathes. Students need more practical 
“machine hours” to fit them for the ex- 
acting needs of modern industry. Atlas 
lathes enable you to give such thorough 
instruction at lower cost. Send for latest 
catalog. 


ATLAS PRESS COMPANY 


536 N. Pitcher St. Kalamazoo 13D, Mich. 


you teaching 


LAMINATING? 
BAG-GLUING? 


OMEDAY these and other new ideas 
will be part of every woodworking 
course. That’s why you should know 
about the modern glues that make them 
possible. 

For a brief analysis of new trends in 
wood products, send for the booklet 
offered below. It’s a guide to vuaning: 
modern woodworking classes. 


CASEIN COMPANY OF AMERICA, Dept. SS 55 
Division of The Borden 
350 Madison Avenue, New York 17, N. Y. 


Please send me a free copy of your new booklet, ‘‘The Influence of 
Modern Glues on the Utilization of Wood.”’ 


Name Title. 
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Compact First- 
Aid Wall Kit 


BY Philip H. W. Winsor 


Even with the most thorough safety program, 

minor cuts and scratches are inevitable in 

the school shop. Here is a handy shop-made 

kit that will be a boon to the teacher who 

has to treat these minor ailments. The author 

teaches in the Lodi Union High School, Lodi, 
California. 


THIS first-aid kit was de- 
signed and made for the 
school shop where the prob- 
lem of keeping first-aid material in a 
clean, serviceable condition is difficult. 
All too frequently in school shops the 
materials for the administration of first 
aid are sliding around in a drawer of 
the teacher’s desk or an old bench with 
resultant lack of sterility and incon- 
venience in using. 

Even in shops where a first-aid cabinet 
is all ready in use (usually an adapta- 
tion of the home medicine cabinet) the 
compactness and rigidity of the cabinet 
illustrated here are lacking. 

The case itself is made of sheetmetal. 
This one happened to be made from the 
door panel of an old Buick. The cost 
was negligible and the work is within 
the ability of boys from the ninth grade 
on. 

The side sections are hinged to the 
back by means of rivets at the corners. 
The front is hinged by the same method 


PROJECT 


to one of the side panels. This method 
of construction allows the cabinet to be 
opened up so that all the panels lie flat 
against the wall, making access to the 
various items in the cabinet very easy. 
Space is provided for two bottles. of 
antiseptic, a standard box of absorbent 


cotton, two sizes of gauze, adhesive tape, 
scissors, applicator sticks, and a device 
for squeezing a tube of Unguentine. 
This device was purchased ready made 
at a local drugstore. 

The cabinet is finished in white 
enamel with red lettering on the front. 


Want a Handy 
Place for Your 
Drawing Board? 


BY Benjamin Gold 


Teacher of Industrial Arts, 
Bensonhurst Junior High School, 
Brooklyn, N. Y. 


. O alert shop teacher is without a 
large drawing board on which 


he makes his class charts and 
drawings. But where to keep this large 
board without damaging its face and 
edges? The accompanying photo is 
suggested as an answer. I’ve been using 
it for some time and find it quite satis- 
factory. It can be made and installed 
in 30 minutes. 

The sketch shows 
how the track was as- 
sembled. If your desk 
won’t accommodate the 
drawing board, the two 
tracks can be fastened 
to any other suitable 
location. 

Rubbing a bar of 
|] soap on the lower rail 
serves to lubricate the 
movement of the 
board. A stop block is 
nailed at the left end 
of the track to prevent the board from 
going out too far. 

The reader may notice the -long 
spike hanging at the right edge of the 
panel on my desk. It is my subtle an- 
swer to the many requests I, like any 


other shop teacher gets from teachers 
who want to hang a picture, etc., “May 
I please have a nail?” Close inspection 
of the panel will reveal a 5” flat-head 
screw, used for the same purpose. When 
the teacher gets one of these she knows 
that I want more definite information 
and is not offended, but rather gets a 
laugh out of it. 


8 8 

Ps 

= = % | 

ay 


y 
n 
d 
n 
8 
n 
a 


It’s Simpler, Safer, and a Lot More Fun to Work 


with X-ACTO Knives in Shop, Lab, or Studio 


HELP STUDENTS DO BETTER WORK; 
LESS SPOILAGE, MORE ENJOYMENT 


Keep Interest Alive... 
Avoid Discouragement 


X-ACTO KNIVES ARE SHARPER 
Made of finest surgical steel, 
specially tempered, precision- 
ground, their scalpel-keen 
blades cut more easily, avoid 
slipping. Paper, leather, wood, 
rubber ... X-acto takes them 
all in easy stride. 


X-ACTO KNIVES ARE SMARTER 


8 scientifically designed 
blades— removable, inter- 
changeable, provide the right 
shape for the most delicate 
and difficult tasks. 


X-ACTO KNIVES ARE INEXPENSIVE 


Single knives, 50¢; with 5 
extra blades, $1. (No. 1 or 
No. 2 handle.) Extra blades, 
in packages of 5 (one kind or 
assorted) 50¢, 3-Knife Sets in 
wooden chest, $3.50 and $5. 


NEW USES EVERY DAY 


aa X-acto has been 
called the “knife of 


in modelmaking, art 
and craft work, a high 
school teacher writes 
that he uses X-acto 
for dissecting animals in Biology 
laboratory. You'll find your own 
special uses too for this handy, 
all-round helper. 

Write on your school letterhead 
for information, catalog, sample 
offer and free copies of these 


HELPFUL “HOW TO” BOOKLETS 

1— How to Build Scale Model 
Planes 

2 —Whittler’s and Woodcrafter’s 
Handbook 


3 — Twelve Technics—The Knife 
as a Drawing Instrument 


4 — Commercial Artists’ Handbook 


X-acto Crescent Products Co., Inc. 
440 Fourth Ave., NewYork 16,N.Y. 


comfort and cutting control 


X-ACTO KNIVES ARE SURER 
Bulldog-grip handles fit the 
hand easily, hold blades 
firmly so they can’t fold under 
... give better cutting control. 


x-acTo 


At leading hardware, hobby and art supply shops 
—or if not available write us direct 


Enter School Shop Planning Contest 
$200 IN PRIZES 


To promote the development of constructive ideas for industrial-education shops to be built in the post- 
war period, SCHOOL SHOP magazine is offering prizes for well-planned shop layouts. Send in your 
entry now. There will be two series of prizes, one for general shops and one for unit shops. 


Unit Shop 


Ist prize—$50 War Bond 

2nd prize—$25 War Bond 

3rd prize—$10 in War Stamps 

Seven prizes of $5 each in War Stamps 


General Shop 


Ist prize—$50 War Bond 

2nd prize—$25 War Bond 

3rd prize—$10 in War Stamps 

Seven prizes of $5 each in War Stamps 


4, Indicate on entry whether it is for general shop 
or unit shop contest. 


5. Do not place your name on drawings or com- 
ments. Place your name on a separate slip of 
paper and fasten it securely to the entry. 


6. Contest entries will be the property of SCHOOL 
SHOP and cannot be returned. 
7. The decision of the judges will be final. 


8. Entries should be sent to School Shop Contest, 
330 South State Street, Ann Arbor, Michigan. 

3. Unit shop layouts can be in any of the fields of No entries will be accepted which are post- 
industrial education. marked later than September 15, 1945. 
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1. State problem which layout is to solve, em- 
phasizing educational implications. Use 150 
words or less in this statement. 


2. Make drawing showing how you plan to solve 
the problem. The drawing should show doors, 
windows, placement and kinds of equipment, 
and any other details that indicate how the 
shop will operate at maximum efficiency. A 
fancy drawing is not necessary. Constructive 
ideas are more important. Comments may be 


attached to drawings. 
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School KINKS 


A dollar will be paid for each 
“Kink” published. Send to 
the Editor, SCHOOL SHOP, 
Ann Arbor, Michigan. 


Machine-shop students find sample 
tool bits useful for comparison when 


.SAMPLE TOOL BITS 


grinding their own. I grind samples 


from cold rolled square bar stock and 
drill holes in each for hanging by strings 
from hooks near the grinder. You can 
rest assured the students won’t take these 
bits to use on the machines to save 
grinding their own.—Linwood A. 
Abbott, Vocational Metal Trades Direc- 
tor, Morse High School, Bath, Maine. 


Sawdust Hole Filler 


Nail holes or screw holes may be filled 
with fine sawdust of the same kind of 
wood mixed with hot or cold glue to a 
paste. Give the hole a thin coat of glue 
before applying the sawdust. When 
properly applied this filler will not be 
visible. After the glue has set, pare the 
filler down to the wood with knife or 
chisel. If hole is large, a piece of wood 
may be glued in place and planed down. 
Sandpaper all patches smooth.—Harold 
O. Akeson, High School, East Orange, 
N.J. 


Illuminated Ground Glass 
Inspection Plaie 


An illuminated ground glass inspec- 
tion plate has been devised at General 


Electric’s Pittsfield Works as a simple, 
quick means of checking angles on tools 
or matched cutters. The glass is set in 
a wooden frame at an angle of approxi- 
mately 65°. The light source under the 
plate is a standard 100-watt lamp. 

The tool being checked is placed on 
the plate and the protractor or template 
is placed against the side of the tool. 
Any error is immediately discernible. 
The method provides a positive check 
against the true cutting edge of the tool, 
which is not always possible when the 
protractor is held in one hand and the 
tool in the other. 

This inspection plate is inexpensive 
and simple to make. 


Individually Tested 


HARGRAVE CLAMPS 


Dependable performance is assured in HARGRAVE Clamps 
by the PRODUCTION TEST for strength. This, with high Setting-up 


standards in materials and workmanship have made these 
tools favorites in shops the world over. Stock sizes range 
from 34” to 10’ openings, from 42” to 16” deep. 
WRITE FOR CATALOG showing complete line of Hargrave 
Clamps, Chisels, Punches, Washer Fi 


SEE YOUR SUPPLIER 


THE CINCINNATI TOOL CO. 
Cincinnati 12, Ohio 


The CINCINNATI TOOL Co. 


4059 Montgomery Rd. 
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ile Cleaners, etc. 


tools 
Forged WRENC 
Vanadium Steel 


Teach with the tools 
actually used in industry 
with ARMSTRONG TOOL HOLDERS— 
used in over 96% of the Machine Shops and 
Tool Reems. A complete on of Tool 
Holders comprising over sizes and 
sha Develop “tool sense” and a love 
with ARMSTRONG Drop 


Socket and Detachable Socket Wrenches 
with esigns 


and new C-39 Catalog. 


Write 
for Cutter Grinding 
Sent to Inst uponr t, 


ARMSTRONG 
TOOL HOLDERS 


bon and Chrome- 
End Wrenches; Box 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’ 
312 N. Franctsco Ave., Chicago 12, U.S.A. 


Eastern Warehouse & Sales Office: 199 Lafayette St., N.Y. 


SCHOOL SHOP 


Hy Open 
Aner mach . Set up Jobs wi CUTTING-OFF 
pfe STRONG Dro 
Tools. Use ARMSTRONG 
a Urop. Forged that never slip, 
: spring or spread, and ARMSTRONG Drop : 
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Tool of /00/ Uses 


This basic tool 
should be in every 
school shop to 
teach students the 
quick, easy way to 
do precision work 
on metals, alloys, 
plastics, wood, 
_ horn, 
glass, etc. 

A WHOLE TOOLSHOP IN ONE HAND | |. 


The Handee uses 300 accessories to grind, 
drill, polish, rout, cut, carve, sand, saw, 
sharpen, engrave. Runs at a speed of 
25,000 r.p.m. and fits any socket. Perfectly 
balanced. Weighs only 12 oz. Postpaid 
‘with 7 Accessories, $18.50. 


COMPACT 
SCHOOL SET 


gin with, then 
add accessories as 
needed. Strong> 
case contains a 
DeLuxe model 
Handee and 45 of 
the most popular 
and practical ac- 
cessories. Post- 


‘ paid $25.00. 
anges ‘inci? Available to All 


lication i rafts e 
dustry ait over tan in- Who Have Priorities 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. SH, Chicago 7, Ill. 


ARCHERY SUPPLIES 
SPECIAL—Extra nice, tough, air dried 
lemonwood. Flat type x 51/2’ 
to 6’ long. Every stave quaranteed to 
make a good gd te properly worked. 
Price only $12.00 per doz 
INDIANHEAD ARCHERY. & co. 
Box 303-SS Lima, Ohio 
Plenty of metal arrow tips if ordered with 
shafts; also flax thread. Folder free. 


COLTON'S No. 10 File Cleaner 


[COLTON'S] Reg US Pot NN 


FILE 


Sree. BACK FRAMEE FACE 


Will clean all types ¢ Size 2”x8"; tem- 
pered steel wire Colton’s from 
your industrial or school supplier. 


WANTED 
SCHOOL SHOP is looking for good manuscripts in all 
fields, especially woodworking, visual aids, and radio. 
Be sure to include good photographs and Some 


Lowest MACHINING COSTS 
with 


STANDARD 


CARBOLOY 
TOOLS 


*& 10 STYLES * GRADES FOR CUTTING ALL METALS AND NON-METALLICS 


When you specify “Standard” Carboloy Tools you get all the well 
known benefits of carbide tool use—at an extremely low tool invest- 
ment cost. “Standards’’—produced in mass production quantities 
by the thousands daily—range so low in price today that unequal 
investment cost can be eliminated as a factor in your decision regard- 
ing use of Standard Carboloy Tools vs. other tool materials. 


32 PAGE 
CATALOG 


Available in 10 styles, all common sizes, grades for cutting all metals, 
and ranging in price as low as 70c each, Standard Carboloy Tools are 
carried in stock for prompt deliveries. Write for Catalog GT-175-R. 


i CARBOLOY COMPANY, INC. 


11181 EAST 8 MILE AVENUE, DETROIT 32, MICHIGAN 
Chicege . Cleveland . - Los Angeles . Milweviree 
(Also sold through many leading Mill Supply Distribytors) 


TUNGSTEN CARBIDES « * « TUNGSTEN CARBIDES WITH TANTALUM AND/OR TITANIUM CARBIDES 


Send to The Editor, School Shop, Ann Arbor, Mich. 


FLYING MODELS 


How to Build and Fly Them 


With 500 Illustrations 
Contains 118 Pages . 
The original ‘picture’ book de- Soot 


scribing construction of model air- 

planes! Covers fuselage, wings, stabilizers, balancing, 
flight-testing, prop-making, motor hook-ups, decor- 
ating, etc. Many ingenious ‘short cut’ methods. 


Each step illustrated. 
OF FLYING 


TOM’S BOOK “movers 


OVER 100 ILLUSTRATIONS ne 
Crammed full of detailed instruc- 

tions for building flying models! 

Included are: Body, wings, ‘stabs’ 
etc. Worth a dollar, yours for 15c postpaid! 


PAUL GUILLOW, Wakefield, Mass. 


NOTICE 


We Pay Cash For Used Wood or Metal Working Machinery 


If It Can Be Reworked to Fit Present Day Demands 


We Will Take Such Items In Trade on Moders Tools 


Mail List For Our Offer Either in 
Trade or Purchase 


USED MACHINERY DIVISION 


J. A. Fay & Egan Co. 


Cincinnati 22, Ohio 


Alfred St., 


MAY, 1945 
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_ Inquiries concerning materials described in 
these columns may be addressed to SCHOOL 
SHOP, 330 South State Street, Ann Arbor, Mich. 


BOOKS: 

Soul of Amber. Still. New York: Mur- 
ray Hill Books, Inc., 1944. Pp. xiii 
+ 274. $2.50. 

The history of electricity is fascinatingly told 
in Soul of Amber. It mines three rich parallel 
veins: first, the progress of discovery in the 
science of electricity; second, the lives and 
personalities of the men who contributed to 
that progress; third, and most significant, the 
account of how men learned to think about 
their thoughts. Moreover, the author evaluates 
and records the effect of contemporary philoso- 
phy, religion, art, and politics upon the state of 
science. The eleven chapters of the book carry 
the reader from the first recognition of elec- 
tricity as the subtle spirit of amber, through 
the coordination of lightning and electricity, 
down to Faraday and his experiments and their 
implications. 

' Alfred Still is author of Electric Power 

Transmission, Elements of Electrical Design, 

and other books. 


Careers in the Steel Industry. Leyson. 


New York: E. P. Dutton, 1945. Pp. > 


191. $2.50. 


So important is the steel industry that its 
current status is used as an index to the state 
of our national economy. In this book, the 
author presents in as detailed form as the re- 
strictions of a single volume permit the steel 
industry and the major opportunities for a 
career in this vital part of our national eco- 
nomic structure. 

The making of steel is followed through its 
various processes, and on the completion of 
this phase, the author details the various op- 
portunities for employment, remuneration, and 
the possibilities that work in each process 
presents. 

Captain Burr W. Leyson is the author of a 
long, well-known list of career books. 


The Science of Clocks and Watches. 
Rawlings. New York: Pitman Pub- 
lishing Corporation, 1944. Pp. ix 
+ 235. $3.50. 


Treating a subject as old—or older—than 
history, this book is a distillate of horological 
science told in readable, understandable style. 

All readers will find something of interest, 
for even the purchase of a reliable timepiece 
is treated. 

A single book on horology as a craft, as an 
art, and as a science would probably do justice 
to none of the three branches. But since the 
most popular clock book ever written, Grim- 
thorpe’s Rudimentary Treatise, has long been 
out of print, Mr. Rawlings attempts to supply 
in his book the answer to a great need; con- 
sidering the many new interesting develop- 
ments which have occurred in the science. 

A. L. Rawlings is the Temporary Principal 
Experimental Officer, British Admiralty Com- 
pass Department. An expert in gyroscopic 
compasses, his book on the Theory of the Gyro- 
Compass is a standard work. 


Household Mechanics. Bedell, Gard- 
ner. (2nd Edition.) Scranton; Inter- 
national Textbook Company, 1945. 
Pp. xii + 241. $2.00. 


This revised and enlarged edition of what 
was already one of the most comprehensive 
books in the general shop field contains more 
information about household appliances, a 
larger selection of jobs, and retains all the best 
features of the first edition. 


The jobs and problems presented hold the © 


interest of girls as well as boys. Each job and 
lesson has been selected from the notebooks 
of experienced teachers. Preceeding each of 
the 148 jobs, the essential information for do- 
ing the job will be found. Then the step-by- 
step procedures guide the pupils in developing 
good habits of work. At the same time, there 
is a skillfully arranged set of questions and 
selfappraisal guides which insure a maximum 
amount of pupil problem solving. Exceptional- 
ly well illustrated. 

Earl L. Bedell is the Divisional Director of 
Vocational Education of the Detroit public 
schools. Ernest G. Gardner is Supervising In- 
structor of Industrial Arts at Wayne Universi- 
ty, Detroit. 


Sheet Metal, Theory and Practice. 
Butler. New York: John Wiley and 
Sons, Inc., 1944. Pp. v + 173. 
$3.00. 


At the outbreak of war, the establishment 
of new. shipyards and the increased load 
thrown on established yards to meet the greatly 
augmented shipbuilding program inaugurated 
by the government quickly absorbed all avail- 
able trained labor. The problem of preparing 
untrained men in a very limited time to per- 
form those tasks which had formerly taken 
several years of training became very acute 
and demanding. 

This book embodies all of the best features 
of a training program instituted to meet such 
a demand in a sheetmetal shop of a large West 
Coast Navy Yard. Most of the material is 
applicable to all branches of sheetmetal work. 
Pattern drafting has been purposely omitted, 
not because it was considered unimportant but 
because many books are already available cov- 
ering that subject. 

John C. Butler is the chief quarterman sheet- 
metal worker and supervisor in charge of train- 
ing in the sheetmetal shop of the Puget Sound 
Navy Yard, Bremerton, Washington. 


The Radio Amateur’s Handbook. 
1945 Edition. West Hartford, Con- 
necticut: The American Radio Re- 
lay League. Pp. 728. $1.00 in 
U.S.A.; $1.50 elsewhere. 


The new 1945 Handbook is a comprehensive, 
authentic digest of the older, familiar phases 
of radio theory and practice, combined with 
material covering more advanced technics. 

This edition is divided into three main parts 
plus an introductory section. The principal 
parts are: principles and design; equipment 
construction; and general. This standard man- 
nual of amateur radio communication, re- 
vised, redesigned, and restyled to fit wartime 
and postwar needs, contains numerous illustra- 
tions, charts, tables, and basic formulas. 


Popular Tools and Materials. John- 
son, Fenn. Chicago: Albert Whit- 
man and Company, 1944. Pp. 128. 
$1.50. 


An elementary book describing more than 
50 of the most common hand-operated tools. 

The first portion of the text shows photo- 
graphs in color of a boy or girl demonstrating 
the use to which each tool is put. The second 
portion describes many of the types of ma- 
terials used for decorating woods and metals 
and a variety of fasteners. 

William H. Johnson is Superintendent of 
Schools, Chicago, Illinois. Isadore M. Fenn is 
an instructor in the Chicago Vocational School. 


PAMPHLETS: 


Methods of Cam Milling, a booklet which is 
part of an educational service series, is de- 
signed to acquaint the mechanic with the 

various methods and attachments that may be 
used in milling cams. Written in nontechnical 
language and illustrated with numerous oper- 
ational photographs and sketches. Available 
without charge to teachers from the Kearney 
and Trecker Corporation, Milwaukee 14, Wis- 
consin. Please mention ScHoo. Suop. 


Fundamentals of Industrial Electronics, GEA- 
4309, is a reprint of a series of eight articles 
on industrial electronics, written by G. M. 

Chute, Application Engineer, General Electric 

Company. Many recent developments in elec- 

tronics of specific interest to the metal-pro- 

ducing and metalworking industries make this 
series especially significant. For a free copy of 
this publication write to C. P. Fisher, Jr. News 

Bureau, General Electric Company, Schenec- 

tady, New York, mentioning ScHoo. Suop. 


Newsfront, a new monthly publication, is an- 
nounced by the Westinghouse Electric and 
Manufacturing Company. The first issue, 

which appeared in April, featured a story on a 

new-application of the Precipitron air-cleaner 

for the removal of fly-ash. Requests to be 
placed on the mailing list should be addressed 

to the Editor, Westinghouse Newsfront, 306 

Fourth Ave., Box 1017, Pittsburgh, Pennsyl- 

vania, mentioning ScHoot SHOP. 


VISUAL AIDS: 


The Silver Anniversary Issue of the VISUAL 
REVIEW is announced by the Society for 
Visual Education. Included in the new issue 

is a history of S.V.E., an outstanding article by 

Ellsworth Dent, tracing advances in audio- 

visual education during the past quarter cen- 

tury, and other feature stories of the important 
part played by visual education in war and 
peace training. Copies are free upon request 

to the Society for Visual Education, Inc., 100 

East Ohio St., Chicago, Illinois. Please men- 

tion SuHop. 


16mm, Sound Motion Pictures to Help Teach 

Machine-Shop Work, catalog No. 1 of the 

Federal Security Agency, U. S. Office of Edu- 
cation describes in detail pictures planned to 
present the basic principles of the jobs shown. 
These films provide a demonstration of spe- 
cific jobs, and in the course of the demonstra- 
tion, stress safety, explain the principles in- 
volved, show the correct order of procedure, 
and show how an experienced worker goes 
about doing the job. Catalog No. 1 is free to 
teachers upon request. Write Castle Films, 
Inc., 30 Rockefeller Plaza, New York City, 
mentioning ScHoo. SHop. 
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Craft Techniques Simplified 


CREATIVE HANDS 


By DORIS COX and BARBARA WARREN WEISMANN 
Faculty members, University of Minnesota 


Written by two teachers, and tested in the classroom, CREATIVE 
HANDS applies the fundamentals of good design to various 
craft problems, explaining all techniques involved. It's a how- 
to-do-it manual which shows how good taste and suitability can 
be applied to clothes and home furnishings. Gives directions 
for making inexpensive articles which require only simple tools. 
EXPLAINS AND DESCRIBES—Sewing, Embroidery, Stencil- 


ling, Painting, Batiking, Block Printing, Carving, Weaving, 
Braiding, Etching. 


GIVES INSTRUCTIONS FOR WORKING WITH—Fabrics, 
Paper, Tin, String, Wool, Wood, Leather, Pewter. 


INCLUDES DIRECTIONS FOR MAKING—Mittens, Scarves, 
Wall Hangings, Draperies, Boxes, Bowls, Lamp Shades, Table 
and Desk Mats, Hand Bags, Buttons, Candlesticks, Cards, Book 
Plates, Belts, Napkins, Portfolios, Scrapbooks, Telephone Book 
Covers, Serving Spoons, Napkin Rings, Clips. 


(1945) 323 Pages 154 Illustrations $3.00 
Copies Obtainable on Approval 


JOHN WILEY & SONS, Inc. 


Member, American Textbook Publishers’ Institute 
440 Fourth Avenue New York 16, N.Y. 


[UF KIN CALIPERS AND DIVIDERS 


FOR QUICK ACCURATE TRANSFER 


Lufkin Calipers and Spring Dividers are the best tools 
of their kind. The same fine tools used in industry give 
your student the feel of precision work. Teach good 
workmanship with good tools. Write for catalog 12. 


KIN 


a , MICHIGAN . NEW YORK CIT 
TAPES. RULES . PRECISION TOOLS 


Equip Your Engine Lathes for 
Essential Turret Training 


War plants all over the country are still urgently in 
need of trained turret lathe operators. You can give 
your students this training AT ONCE—without buy- 
ing expensive new turret lathes. LYNN equipment 
converts your engine lathes to full scale, practical 
turret work overnight. 


Complete Bed Turret units to fit every make and size 
of standard lathe. LYNN BT 3, shown above, mounts 
on large engine lathes, replacing the tailstock. Has 
91,” hex head, 6 positions, 10-inch turret travel, auto- 
matic index. Turret bases machined at factory to fit 
your particular make of lathe. 


Tested and proven in war production shops all over the 
nation,—meeting every exacting demand. 


Write today about your needs. 


LYNN MANUFACTURING COMPANY 
236 Elroy Street Minneapolis 8, Minn. 


Examine these practical 
shop texts now— 


Woodworking Projects For Indus- 
trial Arts Students 
By Baysinger and Schaal 
Original projects—wide variety—shop drawings— 
adaptable designs. $1.40 


Visualized Projects in 
Woodworking 
By Sowers 
Visual instruction—individualized approach—wide 
range of projects. Ready soon. 


Shop Theory, Revised 


By Instructors, Henry Ford Trade School 
Offers quick working knowledge of basic tools, 


operations and processes. $1.50 


INTRODUCTORY SHOPWORK 
By Jones and Axelrod 
All the fundamentals, from correct handling of tools 
to efficient methods of work. $2.00 
Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street New York 18, N. Y. 


MAY. 1945 


hn- 
4 
er- i 
ble 
ley 
‘A- 
les 
M. 
ric = 
| 
] 
ws 
n- 
& 
id 
} al | 
N N f \ | 
L 
r CONVERSION BED TURRETS 
e 
y 
4 
l- 
t 
d 
t 
> 
| 
27 


Angles to a Minute 
In a Minute 


The Bemisine is a new time-saving device 
for setting or measuring any angle from 0° to 
90° to within one minute. The sturdily con- 
structed tool requires only a 2” capacity 
micrometer and reference to the standard table 
of sines and cosines to determine and set any 
angle within its range in approximately a min- 
ute’s time. The precision ground right-angular 
base supports an accurately drilled and tapped 
work-holding table, mounted pivotally so that 
it may be tilted to any angle up to 45°. Angles 
in excess of 45° are secured by resting this 
fixture on the second side of its right-angular 
base and computing the complementary angle. 

For full details write the Nichols-Morris 
Corp., 50 Church St., New York, N. Y. or 
check number 75 on the coupon. 


Facts and Figures 
on the Precise "35" 


Precise Products Company announces a new 
descriptive brochure on their Precise “35” 


Each item listed above is numbered. Check the 
numbers of the items you want, and mail the 
coupon, properly filled in, to... . 


school addr 


City, zone, & state...... 


hand-tool. Applications of the tool, various 
attachments available for use with it and their 
specifications are included. Write Precise Prod- 
ucts Company, 1328 Clark St., Racine, Wis., 
or check number 76 on the coupon. 


The ABC of Electronic Heating is a 12-page 
brochure explaining the fundamentals of 
electronic heat and some of its applica- 
tions. Specifications of standard generators 
and illustrations of new models are in- 
cluded. Write the Scientific Electric Divi- 
sion of “S” Corrugated Quenched Gap Co., 
107-119 Monroe St., Garfield, N. J. or check 


number 83 on the coupon. 


New Concord Radio Guide Book containing 
revised 1945 listings of radio parts and 
electronic equipment is available from the 
company at 901 W. Jackson Blvd., Chicago 
7, Ill., or by checking number 84 below. 


General Motors Power Primer 


A Power Primer is 
another of the book- 
lets issued by General 
Motors Corporation 
for training purposes. 
Based on, the princi- 
ple that “a problem 
thoroughly under- 
stood is always fairly 
simple,” the booklet 
presents simple and 
elementary facts 
about automobile, air- 
craft, and Diesel en- 
gines in a straightfor- 
ward and well-illus- 
trated manner. Your copy of this 
booklet may be obtained by writing the Gen- 
eral Motors Corporation, Detroit, Michigan, or 
by checking number 77 on the coupon. 


New “Screwed-on” 
Kennametal Tool Blanks 


Kennametal Inc., announces a new type of 
Kennametal tool blank, having a drilled and 
counterbored hole to provide for attachment 
to steel shank by means of a recessed-head cap 
screw. The angularly set screw serves merely 
to hold the tip against the recess walls, which 
resist the main cutting thrusts. Advantages of 
the improved design include greater durability, 
more consistent performance, simplified fasten- 
ing and tool making, and streamlined design 
with no projection beyond ‘shank cross-section. 


Write for further information to Kennametal 
Inc., Latrobe, Pa., or check number 78 on the 
coupon. 


New Barrett Brake Drum Lathe 
Barrett Eqpt. Co. announces a new brake 

drum lathe which makes it possible to ma- 

chine heavy brake drums easily without lifting 


either the wheels or lathe from the floor. It 
will accurately handle and turn any drum 
from motorcycle size to the largest truck or 
bus sizes with the tires on or off, and thus 
eliminates the necessity of hoisting heavy work 
for mounting on overhung shafts as is cus- 
tomary with conventional lathes. Offering a 
greater degree of precision, speed of operation, 
and universal application to the entire field of 
drum sizes and weights, these machines are 
now available in quantities, providing WPB 
approval is obtained. For additional informa- 
tion write the Barrett Eqpt. Co., St. Louis 6, 
Mo., or check number 79 below. 


ESCO Drafting Syalpmont 


Precision drafting 
equipment for every 
drafting need is listed 
in Engineering Sales 
Company’s new cata- 
log 2A. Modern de- 
sign drawing tables 
and benches, drafting «it 
kits and boards, tri- | 
angles, straightedges, 
parallel rulers, T- 
squares, pencil point- 
ers and eraser shields 
are listed, with full 
details for ordering. 
Write the Engineering Sales Company, She. 
boygan, Wis., for your free copy, or check 
number 80 on the coupon. 


New Literature 


How and Why Cathode Ray Tubes Work 
is an interesting descriptive bulletin cover- 
ing the early history of the tubes, manu- 
facturing problems, testing, and special 
designs. Available from North American 
Philips Co., Inc., 100 East 42nd St., New 
York 17, N. Y., or by checking number 81 
on the coupon. 


Alcoa Library—Sound Motion Pictures, Visual 
Aids and Booklets on aluminum, its history 
and various processes in handling it are 
listed in this 18-page brochure available 
from the Aluminum Company of America, 
Pittsburgh 19, Penna., or by checking 
82 on the coupon. 
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WORKERS 


lator fits neatly in your 
... 6” in diameter . . . easy-read- 
ing . . . heavy varnished card- 
board . . . soil-proof. 

Don’t miss this special wartime 


Facts at your fingertips with this 
new GREENLEE Handy Calculator 
. for anyone who works with 
wood. 
Quickly converts linear feet to 


board feet... determines slope offer . . . send 10c today (not 
per foot in degrees . . . compares stamps) with your name and 
hardness, weights, shrinkage, address to Greenlee Tool Co., 
warping, ease of working of vari- 2045 12th St., Rockford, Ill. 

ous woods. 


More, too: bit sizes for head, 
body and thread of standard 


Got Realy with 


screws ... nail specifications... 
tool sharpening tips... an accue N LE E 
rate protractor. 

The GREENLEE Handy Calcu- 


ARE YOU STILL HEATING GLUE? 


Even the most particular craftsmen no 
longer waste time mixing and heating glue. 


FRANKLIN 
is genuine 


HIDE GLUE 


ready-to-use 


FREE SAMPLE—Write on offi- 


cial school stationery only. 


THE FRANKLIN GLUE CO. 
Columbus 3, Ohio 


‘YOU NEED THIS GREAT BOOK!: 


Indispensable for all Teachers 1 
and Students of Radio 


oe Recognized and endorsed by radio experts, teachers, 
and all interested in radio, as one of the most practical, 
=— helpful, and authentic radio text books yet written. 
nce J. Douglas Fortune's book is authoritative, readable, 
understandable! It covers everything from learning 
the code, on th rough receiver theory, the actual build- 


ing of lator... etc. ete. right on to 
ty —— reference chopter explaining in detail most 
Areolly book for pre- 


induction traini ifully bound in cloth —over 
150 pages—post- paid for ow 75c.. cape at bookstores. 
y 


Special prices on q 


THORDARSON ELECTRIC MFG. CO. 


ee 502 WEST HURON STREET ® CHICAGO, ILL. 


MAY, 1945 


Instructors in school shops will like the thor- 
oughness of this “Expert Soldering” bvoklet. It 
has 30 pages with numerous illustrations and 
diagrams on practical soldering. Contains much 
related information of value for your class in- 
struction. It’s yours by return mail — just fill out 
and mail 
the coupon. 


HOW TO SOLDER 
FLUXES 
SOLDERS 
TINNING 
PROPER CARE 


[ STANLEY 


TRADE MARK 


.... MAIL THIS COUPON | 


Stanley Tools, Educational Department SS545 

New Britain, Connecticut 

Gentlemen: Please send your free booklet, “Expert 
Soldering” by return mail. 


Name 


Subject You Teach 
School Address 


State 


City 


STANLEY TOOLS 


OF THE STANLEY WORKS 


EDUCATIONAL DEPT. 
New Britain, Connecticut 
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Mail for New 


CONCORD 


Radio Parts. 


BUYING-GUIDE 


immediate shipment of radio parts and 

electronic equipment from CHICAGO 

or ATLANTA. Save time by ordering all 
.your needs from ONE source. Many 

parts available without priorities. 
CONCORD’S great, new 68-page Buying- 
Guide includes 1945 Revised Listings of 
standard lines of Condensers, Transform- 
ers, Resistors, Tubes, Test Equipment 
Repair and Replacement Parts, Tools, and 
hundreds of other essential items. Page 
after page of top-quality radio and elec- 
tronic parts, and a special 16 page Bargain 
Section offering hundreds of hard-to-get 
parts at important savings. Mail coupon 
now for your FREE copy. 


ORDER FROM CHICAGO OR ATLANTA 
CONCORDcarriesvaststocks. CONCORD 
ships to you at once from the nearest shi 
Pag CHICAGO or ATLANTA. 

ONCORD invites you to consult our 
technical experts on special requirements. 
CONCORD can expedite any “essen- 
tial’ order and speed action. CONCORD 
now serves the United States Govern- 
ment, Institutions, Industry—and can 

serve YOU, whether you want one 

part or a hundred. Telephone, wire, 

or write your needs. 


RADIO CORPORATION 


CHICAGO 7, 
901 W. Jackson Bivd: 


ATLANTA 3, 
265 Peachtree Street 


CONCORD RADIO CORPORATION 
901, W. Jackson Bivd., Dept. D-85 
Chicago 7, Illinois 
’S new 68-page -Guide 
nd 


Safety ........ from page 6 


2. Hand tools. 
3. Safety appliances and devices. 
4. Housekeeping. 
5. Illumination, especially at operat- 
ing points. 
6. Ventilation. 
C. Guarding machinery and equipment. 
1. Study of hazard. 
2. Study effect of guard on produc- 
tion. 
3. Obtain student’s suggestions on 
guards, 
Protect point of operation. 
Protect moving parts of machines. 
Protect power transmission. 
Safeguard electrical equipment. 


IV. Wuat Errect Goop HousEKEEPING 
Have on Sarety AND Propuction? 
A. Neatness. 
B. Proper storage of material. 
C. Maintenance of aisle space. 
D. A place for everything and every- 
thing in place. 


V. How Can Accwent Experience BE 
DETERMINED? 

A. Making report of all accidents. 

B. Keeping accurate accident records. 

C. Computing frequency and severity. 

D. Comparison with other industries. 


VI. How Can Accipent Recorps Prove 

HEtprut 1n TAKING REMEDIAL ACTION? 

A. Study of records—determine chief 

causes and agencies responsible. 

B. Taking immediate action to remove 
causes. 


VII. How Can Interest 1n Sarety BE 
AROUSED AND MAINTAINED? 
A. Regular meetings. 
B. Visual aids. 
C. Student suggestion system. 
D. Pamphlets and posters. 
E. Active participation. 


The writer would like to recommend the 
following as aids to the instructor in conduct- 
ing such a safety program, feeling that the 
information contained therein is quite adequate 
and not too costly: 

Industrial Safety Education in Schools. 


Metropolitan Life Insurance Company, New 
York, 

Handbook of Industrial Safety Standards. 
National Conservation Bureau, New York. 


Accident Facts. National Safety Council, | 


Chicago, Illinois. 
Industrial Safety. Edited by Roland P. Blake, 
Prentice Hall, Inc., New York. 


from Washington from page 32 
who heads it may lose his uniqueness 
but not his importance. By taking his 
place in a full council of representatives 
of all areas of education under the U.S. 
Commissioner, he will be able to assert 
his influence on elementary, secondary 
and higher education. Ideas will have a 
greater chance to cross-fertilize. What 
has been called the “separateness” of 
trade education will tend to break down; 
and the vocational education activity 
would be improved. 

And, if some states follow the ex- 
ample of the federal government and as- 
sign less impressive titles to their voca- 
tional education leaders, they should 
also be asked to do what the govern- 
ment is recommending: raising salaries 
at the same time. 


Electronics .... . from page 14 


(more than one hundred) of available 
General Electric publications on elec- 
tronics. A few of which are: Electrical 
Developments of 1943, Electronics—A 
New Science for a New World, How 
Electronic Tubes Work, Electronics—Fire 
of the Future, The General Electric 
House of Magic, Industrial Electronics. 

Westinghouse Electric and Manufacturing 
Company, Bloomfield, N.J.: Electronics at 
Work. 


3. Specific electronic information that can be 
obtained free of charge from manufac- 
turers. 

General Electric Co., 
tribution Section, 


Dept. 6-215, Dis- 
Schenectady, N.Y.: 


SIMPLE 10 OPERATE 


Following its simple, clear direction 
chart, a 12-year-old student can easily 
and speedily thread, frame and focus 
the new DeVRY 16mm. sound-on-film 
projector. Your DeVRY projects both 
sound and silent films—also black and 
white or natural color—without extra 
equipment. DeVRY projection is kind 
to the eyes . . . its sound is “Nature 
Real”’” DeVRY CORPORATION, 
1111 Armitage, Chitago 14, Illinois 


Only 4-time win- 
ner of Army-Navy 
“E’’ award for mo- 
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3 GET THIS CATALOG! 
CAAA 
S$ 
* 
ORF 
| | 
| 
OUR 
L Kadio Corporation 16-1966 proie 
"awe 
4 4 provides portable facilities. 
ORIGINATORS & IMPROVERS OF PORTABLE MOTION PICTURE EQUIPMENT...SINCE 1913 
| | 


Electronic Control in Industry, Electronic 
Instruments, Electronics and Electron 
Tubes, fundamental information on 
vacuum-tube theory, Experimental Elec- 
tronics, G.E.T. 620 A and G.E.T. 566 B, 
laboratory experiments on electron-tube 
applications, The G.E. F.M. Primer, Tele- 
vision, 


Westinghouse Electric and Manufacturing 


Company, East Pittsburgh, Penna.: High- 
Frequency Heating Equipment, Electronic 
Control for Resistance Welding, Mot-O- 
trol, Ignitron Rectifiers, Ignitron Unit 


Television—Progress and Promise. 


Radio Receptor Company, Inc., 251 West 


19th St., New York 11, N.Y.: Highways 
of the Air. 


4. Magazine Articles. 


“*Electronicise’ Your Electricity Course,” 
Ralph O. Williams, Scoot SuHop, Oct., 
1944, 

“Learning Electronic Circuit Elements,” 
Morris Slurzberg and William Osterheld, 
SuHop, Jan., 1945. 

“Postwar Opportunities for Servicemen 
and Technicians,” Samuel Freedman, 


“New Devices for Industry,” Willard 
Moody, Radio News, Feb., 1943. 
“Wartime Progress in Electronics,” Robert 


Eichberg, Radio News, June, 1943; 
March, 1943; May, 1943; and July, 1943. 
“The New World of Electronics,” Elec- 
tronics, March, 1943. 

“Electronic Applications,” Electronics, 
Oct., 1943. 

“Basic Electronic Circuits and Tubes,” 
Production Engineering, Jan., 1944. 
“Basic Electronic Circuits for Industrial 
Functions,” Production Engineering, Feb., 


Substation, Power Line Carrier Equip- 
ment, 

Department of Information, Radio Cor- 
poration of America, 30 Rockefeller 
Plaza, New York: Into Unseen Worlds— 
The Story of R.C.A. Electron Microscope, 


Radio News, June, 1944. 

“Electronics in Medical Science,” Rufus 
P. Turner, Radio News, June, 1944. 
“Electronics—Postwar Industry,” A. C. 
Montieth, Radio News, Dec., 1943. 


1944, 

Nore: Reprints of these two articles in 
Production Engineering may be obtained from 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Penna. 


BASIC ELECTRICITY 


A FILM-CORRELATED MANUAL 


STUDY OF ELECTRICITY 
IN 
VOCATIONAL AND GENERAL COURSES 


Designed for use with the slidefilm kit-set ‘‘Fun- 
damentals of Electricity” produced by the Jam 
Handy Organization. Book One contains six units, 
each of which is divided into lessons. Separate 
test book free with each work book. More than 
Price includes separate 300 illustrations reproduced from slidefilms. Write 
test book with each copy. for additional information. 


ALLEN, JAMES & COMPANY, 756 W. Peachtree, ATLANTA, GA. 


Pri 1.25 Co 
Orders or 
More), 95c per copy. 


FOR THE - 


For Difficult School Shop Angle Jobs 
Quick accurate angle set-ups save time and loss. 
Ideal for Drilling, Milling, Grinding, Fitting, 
Filing, etc. Accurately machined and gradu- 

ated. Hardened steel jaws, plain or 
grooved. Sizes I!" to 8". 


For Milling Operations on Lathes 
necessary fixture in school shops. Makes 

ible on 8°-9”-10" South Bend, 
Craft: thes 


Write for Circular 347 


CHICAGO TSOL AND ENGINEERING CO. 
8377 South Chicago Ave., Chicago 17, 11. 


School Shop 
BINDERS 


vv 
Just $2 for these handsome 
maroon leather binders 


Designed especially for SCHOOL SHOP so that you may bind 
your copies as they come, these imitation leather binders are 
imprinted in gold with “SCHOOL SHOP” and the years of issue 
on the back and cover for quick and easy reference, Each 
binder holds two full years of SCHOOL SHOP. 

Write for yours today, being sure to state the years you wish 
inscribed on the back and enclosing $2 in check or money order. 


School su ste an hdr, Mii 


Why not Come to Detroit this Summer 


AND 


Earn in Essential War Industries while 
You Take Courses at Wayne University 


Detroit’s arsenals of democracy are providing essential summer jobs for 
industrial-education teachers—splendid opportunity to bring industrial skills 
and knowledges up to date, while you further your education. Estimated pay 
to be $180 to $500 for summer. 

Wayne Vasvesiy offers a large number of manipulative and professional 
courses in industria! education leading to the master’s and bachelor’s degrees 
—aviation courses featured. 

Summer Session begins June 18; 4, 6, 8 and 10 week units. 


Write for Bulletin and Catalogues 
Department of Industrial Education 


WAYNE UNIVERSITY 


467 West Hancock Detrolt 1, Michigan 


NOTICE 
SCIENCE AND ENGINEERING TEACHERS 


ELECTRIC SHOP INSTRUCTORS 


We specialize in the manufacture of all 
types of Electrical Instruction Equip- 
ment for the following requirements: 


Electrical Laboratory and Lecture Demonstration 
Equipment for: 


High School Physics College Physics 
Electrical Engineering 


Electric Kits and Lecture Demonstration 
' Equipment for: 
Electric Shop 
Electric Devices for Basic and Advanced 
Instruction in Radio Courses 


In addition to the above experiments we manufacture all 

types of electric motors, generators, and rotating electrical 

machines and machinery kits especially designed for all 
kinds of teaching requirements. 


WRITE FOR FREE LITERATURE 


When writing us for literature, please advise definitely for what specific 


electrical instruction requirement you desire equipment, so that we 


may send you exactly the literature best adapted to your needs. 


UNIVERSAL SCIENTIFIC COMPANY, INC. 


1102 Shelby St. — Vincennes, Ind. 


MAY, 1945 
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from by MICHAEL PACA 


Washington, the vocational lead- 

ership alone has not yet approved 
wholly the plan to strengthen the U. S. 
Office of Education. 


The point at issue revolves around the 
present assistant commissionership for 


0’ ALL educational interests in 


vocational education. Under the new 
plan, which Congress began considering 
on April 15, the title of assistant com- 
missioner would be changed to director 
for vocational education. 
and industry teachers do not like the 
overtones of this change. They fear 
that by changing the name of the posi- 
tion, vocational education would be 
moved down a notch. Some suspect that 
it is “another step by the Administration 
to submerge vocational education,” the 
first step supposedly having been taken 
in 1934 when the Federal Board for 
Vocational Education was coordinated 
with the Office of Education. A dollar- 
and-cents factor disturbing some voca- 
tional leaders is their concern that the 
change in title at the federal level might 
affect adversely the top positions in the 
vocational field in some of the states. 


This concern on the part of vocational 
people has challenged your reporter to 
get to the bottom of this issue. Your 
reporter has searched for the answer 
wherever he could find unbiased facts. 

.He has probed not only the highest 
_authorities in the Office of Education— 
.wko might presumably be prejudiced— 
but also workaday shop people and 
- finally officials of the Executive Office of 
the President, where final decisions on 
" reorganization of any federal agency are 
made. 


® First, then, what will take place if the 
present proposals are approved? To 
the Vocational Education Division as it 
now stands would be added 13 profes- 
sional staff members and 21 clerks. 
Each phase of vocational education 
would be assigned new specialists. Sal- 
aries of the chiefs of agricultural, trade 
and industry, home economics, business 
education, and occupational guidance 
and of regional agents in these services 
would be increased. The salary of the 
head of the entire division would be 
raised from its present maximum of 
$7,500 to a minimum of $8,000. His 
Civil Service rating would be raised 
from P-7 to P-8. (Incidentally, P-8 is 
the grade of the U. S. Commissioner of 
Education himself.) The title of the 


Many trade 


head of that division, however, would 
be changed from assistant commissioner 
for vocational education to director. 

Why make this change? What effect 
would it have on vocational education as 
a whole? 


© Some little known facts should be 
told at this point. Your reporter has 
long known that the plan to strengthen 
the Office of Education was drawn up 
not alone by the U. S. Commissioner of 
Education. Among those who have 
guided him have been officials of the 
Executive Office of the President and its 
Bureau of the Budget. Here is the final 
arbitrer in government planning. Its 
“Yes” or “No” is all-important to any 
project. And this bureau might well 
be drawn with its eyes blindfolded and 
its scales in balance. For the Bureau 
of the Budget (more directly, its di- 
vision of administrative planning) is 
concerned with all phases of education, 
as well as with balanced organization 
and good management. 

When, therefore, Commissioner Stude- 
baker came out of the offices of the 
Budget Bureau he carried a chart of or- 
ganization in which vocational, as well 
as elementary, secondary, and higher 
education, were to be represented by 
stronger divisions and more ample staffs 


in the Office of Education. 


@ The next question was one of nom- 
enclature. What should the heads of 
the major divisions be called? Asso- 
ciate Commissioners? Assistant Com- 
missioners? Directors? Assistant to the 
Commissioner? Any one of these labels 
was agreeable to Commissioner Stude- 
baker. It was decided that under gov- 
ernment usage the term director was 
advisable for the heads of major operat- 
ing divisions. The term assistant com- 
missioner was reserved to two coordinat- 
ing officers. These coordinating officers 
would handle the details—but not the 
policy questions—affecting the major 
divisions. The Commissioner would 
thus get some much needed help and 
could be freed for important policy 
problems. The directors of the division 
would still have direct access to the ear 
and eye of the Commissioner. 

Your reporter has learned that Dr. 
Studebaker is willing to label his two 
coordinating officers associate commis- 
sioners, thus leaving the title of assistant 
commissioner for the head of the voca- 
tional division and the other divisions 


of education. But the Bureau of the Bud- 
get has not agreed to this. For, the 
bureau, as the watchdog of all govern- 
ment, has to reckon with the uniform, if 
complex, structure of positions through- 
out all departments. 

Thus, the controversy flounders in a 
sea of verbiage. The man who gets the 
job heading the vocational education di- 
vision would perform exactly the same 
functions no matter what label is pinned 
on him. He will not be cut off from the 
“front office,” regardless of his title. No 
authority will be taken away from him 
as director; and no new authority will 
be given him should he carry the title 
of assistant commissioner. 


@ Today, the assistant commissioner 
for vocational education is an influential 
and unique figure. His position is mag- 
nified by the fact that the other areas of 
education are weak, very weak, in fed- 
eral leadership. But by bringing the 
other areas up to the strength of the 
vocational education division, the man 


(Continued on page 30) 

Allen, James & Co 31 
Armstrong Brothers Tool Co 24 
Atlas Press Co 21 
Automotive Maintenance Machinery Co._--15 
Barrett Equipment Co 4 
Boice-Crane Co. 14 
Brodhead-Garrett Co 19 
Carboloy, Inc. 25 
Casein Co. of America 21 
Chicago Tool & Engineering Co.-_--------- 31 
Chicago Wheel & Mfg. Co. 25 
Cincinnati Tool Co 24 
Colton’s File Cleaners 25 
Concord Radio Corp 30 
Continental Machines, Inc._--------- cover 4 
DeVry Corp. 30 
J. A. Fay & Egan Co 25 
Franklin Glue Co 29 
Greenlee Tool Co. 29 
Paul K. Guillow 25 
Jam Handy Organization 13 
Indianhead Archery & Mfg. Co._---------- 25 
Kearney & Trecker Corp. 2 
Lufkin Rule Co 27 
Lynn Mfg. Co 27 
Manual Arts Press nba 
McGraw-Hill Book Co 27 
Meissner Mfg. Co. 9 

Pittsburgh Plate Glass Co., Paint Division__ 
cover 2 
E. H. Sheldon & Co. 16 
Sheldon Machine Co. 20 
Skilsaw, Inc. 17 
Stanley Tools 29 
Stanley Electric Tools 17 
Stokes Industries cover 3 
Thordarson Electric Mfg. Co 29 
Universal Scientific Co., Inc 31 
Victor Animatograph Corp 3 
Wayne University_-- 31 
Weston Electrical Instrument Co.._-..----- 21 
John Wiley & Sons, Inc 27 
X-acto Crescent Products Co 23 
SCHOOL SHOP 


INITIAL TRAINI 


Sebastian now offers this 
free visual aid for primary 
lathe instruction — used by 
hundreds of instructors for 
sounder initial training. 
Available on request in wall 
chart size and 83x11 charts 
forindividual student use. For 
your visual aid lathe charts, 
write Educational Depart- 
ment, The Sebastian Lathe Co. 


NEW YORK CITY 
258 Broadway 
Tel.: Barclay 7-3318 


WASHINGTON, D. C. 
1025 15th St., N. W. 
Tel.: District 7662 


Fee TION 


APRON 


Train your students on the 
lathe they'll use when they 
graduate into the business. 


"Best Lathe In The 
Medium Price Field” 


SEBASTIAN LATHES 


Manufactured by 


THE SEBASTIAN LATHE CO. 
CINCINNATI, OHIO, U. S. A. 


CHICAGO, ILLINOIS 
541 W. Washington Blvd. 
Tel.: State 3092 
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